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ABSTRACT

The current study examined the association betwpeaific child and maternal
factors and parenting stress in three high-riskigsoof mothers - mothers of boys
diagnosed with idiopathic autism (IA), mothers ofy/b diagnosed with autism spectrum
disorder (ASD) associated with fragile X syndrorA&XS), and mothers of boys
diagnosed with fragile X syndrome (FXS) alone. En##see groups of mothers are
thought to share some degree of genetic vulnenahilistress, as well as exposure to
varying levels of challenging child behavioral ch&eristics. Theories of parenting stress
incorporate multiple components, including parehtld, and parent-child interaction
factors. The current study examined differencematernal parenting stress across
groups of high-risk mothers, as well as the refetiop between child problem behaviors
and the various dimensions of parenting stressitidaally, the current study examined
the relationship between maternal characterisfitseobroader autism phenotype (BAP)
and parenting stress in mothers of children withTAe differential impact of maternal

BAP across dimensions of parenting stress was eeghlo

The primary sample of participants for the prestaty came from an extant
dataset including 48 mothers of boys with IA, 20tiness of boys with AFXS, and 56
mothers of boys with FXS alone. A secondary sarmapR0 biological mothers of male
children with 1A was recruited to address secondpmgstions related to the maternal

BAP — parenting stress relationship. Results irtdita significant difference in child-



related parenting stress among groups of mothens fne primary sample. Regression
analysis indicated significant main effects for giet child behavior problems and
maternal 1Q, but not for ASD symptomatology for gireanary sample. Results also
indicated a significant interaction between mategnaup and general child behavior
problems. Exploratory secondary analyses indictitatiscores from one subscale of a
BAP measure significantly predicted both child- gadent-related stress scores.
Surprisingly, general child behavior problems dad make a significant contribution to
the prediction of parenting stress scores for mstfrem this secondary sample.

Limitations of the current study and potential imgtions for practice are discussed.

Vi
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CHAPTER1
INTRODUCTION
Studies measuring parenting stress, a construictadkiin the literature as

psychological distress arising from the parentivlg (Abidin, 1995), have indicated
significant elevations in stress related to thegaing role for parents of children with
developmental disabilities (Dumas, Wolf, FismanC&lligan, 1991; Sanders & Morgan,
1997). Mothers, who often serve as primary caregj\seeem particularly vulnerable to
socioemotional difficulties and stress associatéll adaptation to their child’s disability
(Eisenhower, Baker, & Blacher, 2005; Freeman, R&ryactor, 1991; Koegel et al.,
1992; Milgram & Atzil, 1988; Sivberg 2002). Elevdtparenting stress in mothers of
children with developmental disabilities has baekdd to a range of negative outcomes
including increased maladaptive parenting behaygnesater incidence of maternal
psychopathology, failure to engage with services, lass benefit from intervention for
children (Osborne et al., 2008; Robbins, Dunlagl&nis, 1991). These and other poor
outcomes associated with high levels of parentiress have compelled numerous
efforts to explore factors contributing to mothezgperience of stress in adapting to a
child’s disability. As parenting stress is a comxpdenstruct thought to be impacted by a
number of child, parent, and environmental chargsties; the degree to which specific

factors influence stress related to the parentitgyinas been the focus of much research.



Comparative studies have provided consistent egelénking type of child
disability to the experience of maternal parensirgss, with some disorders emerging as
having higher levels of associated stress tharr®{Adbeduto et al., 2004; Eisenhower
et al., 2005). Mothers of children diagnosed witkisan spectrum disorder (ASD) have
often been found to report the highest levels oéping stress when compared to
mothers of children with other disabilities or ésses (Abbeduto et al., 2004; Bouma &
Schweitzer, 1990; Eisenhower et al., 2005; Griffiflastings, Nash, & Hill, 2010).
Mothers of children with fragile X syndrome (FX%)genetic condition with
considerable behavioral overlap with ASD, have gheimilar, though less dramatic

elevations in parenting stress (Johnston et ab3R0

Children with ASD and FXS both present with a ranfsocial deficits and
maladaptive behaviors thought to impact parentakstand well-being (Abbeduto et al.,
2004). For mothers of children on the autism specithere are considerable data to
suggest that the severity of a child’s autisticdbabral symptoms makes a significant
contribution to maternal stress (e.g., Bebko, Kamnistreas, & Springer, 1987; Hastings &
Johnson, 2001; Tobing & Glenwick, 2003). A sigrafit number of males with fragile X
syndrome display behaviors resembling those of A8 approximately 25 % to 50%
meeting criteria for a co-morbid diagnosis of autispectrum disorder (Hall, Lightbody,
& Reiss, 2008; Kaufman et al., 2004). The sevaitgutistic features in individuals with
FXS has also been linked to increases in matearahting stress (Mankowski, 2007). In
both of these populations, however, there is grgwvidence that general problem
behaviors (not specific to autism) may be moreviaaté predictors of mothers’ stress

(e.g., Davis & Carter, 2008; Hastings, 2003; Jobmet al., 2003; Lecavalier, Leone, &



Wiltz, 2006). As support for this relationship beem general child problem behaviors
and maternal parenting stress has accumulatee isitknown still about how various
dimensions of maternal stress (i.e., child-relapedent-related, or stress related to the
parent-child interaction) may be differentially iagted by general child problem

behaviors.

In addition to child factors that have been evadah relation to parenting stress
in high risk groups of mothers, a number of mateiaeors have also been considered.
Among these, one factor that has recently been showave a strong positive
association with parenting stress in mothers dflokm diagnosed with ASD is the
presence of the broader autism phenotype (BAPe(bwl & Hambrick, 2011). The
BAP refers to a subclinical set of personality angnitive characteristics found in
relatives of individuals with ASD thought to sera® an index of genetic liability to
autism Piven, Palmer, Jacolhildress, & Arndt, 199y In a large sample of parents of
children with ASD (approximately 91% were motheisyersoll and Hambrick (2011)
found that parents who express a higher numbenariacteristics of the BAP and who
have children with more severe symptoms of ASDaaiacreased risk of elevated
parenting stress and depression. Further explorafithis relationship between maternal
BAP, child behavior, and stress is needed to hetm the efforts of those working with

families of children with ASD.

With the assumption that stress levels vary acogrth complex interactions
between child behavioral characteristics and gemetinerabilities in mothers, the
current study examined the impact of specific chid maternal factors on parenting

stress in groups of high-risk mothers. Given curgaps in understanding regarding the



differential impact that child behavior problemsynteave on varying dimensions of
parenting stress in these high-risk groups of mrsthhis study also examined how
challenging child behaviors may exert varying degref influence on the three factors
typically accepted as comprising maternal parergingss. This frequently under-utilized
approach may have important implications for practis the various types of parenting
stress are likely associated not only with distpetterns of contributing factors, but also
differing outcomes. The relative impact of chilchbgioral characteristics on parent-
related, child-related, and parent-child-interatticelated parenting stress was evaluated
in three groups of mothers: 1) mothers of boysmtiagd with idiopathic autism (IA), 2)
mothers of boys with autism associated with FXSXAIF, and 3) mothers of boys with
FXS alone. Few existing studies have looked at maletress across these groups of
mothers of children with etiologically distinct bowerlapping behavioral features. This
methodology allowed for a unique examination of lepecific child behavioral
characteristics impact the excessive amounts aémmailt parenting stress observed in
mothers of children with ASD and FXS. In particyli@aclusion of a group of mothers of
children diagnosed with AFXS provided an opportyiit parse out the impact of ASD-
related symptomatolgy and other child behavioralrabteristics on stress levels in these
three groups of mothers who are already likely rEmsed to higher stress levels and
greater psychopathology (by either having featofdhe broad autism phenotype or by
being a carrier of FXS). In a subgroup of motharsoys with IA only, the current study
also examined the relationship between maternal 8AdPthe various dimensions of

parenting stress. Potential implications of findirfigr developing and/or improving



screening and intervention efforts for those wogkwith families of children with ASD

and FXS are discussed.



CHAPTERZ2

LITERATURE REVIEW

Defining Parenting Stress and Theoretical Framework

Abidin (1995) defined parenting stress as the garanrternal response to the
relationship between the parent and the child. &eaeckard (2006) characterizes
parenting stress simply as “the aversive psycholdgeaction to the demands of being a
parent”. Distinct from widely accepted conceptuaiians of stress which focus on events
as stressors, parenting stress is most often deslcais a reaction or outcome arising from
a mismatch between parents’ perceptions of pagat@mands and what they perceive as
available resources for dealing with these deméddater-Deckard & Scarr, 1996;
Goldstein, 1995). While there is evidence in therditure of some overlap among various
domains of stress experienced by individuals, nfewe set apart stress associated with
the parenting role as a construct that is qualgtidistinct from stress emanating from
other roles (e.g., event-related stressors sudlodsrelated stress). Specifically, when
compared to stress associated with more genegatiifumstances; parenting stress has
been shown to exert a more direct impact on pargmitehaviors and child adjustment

(Creasy & Reese, 1996).

Theories of parenting stress have typically incoaped multiple components,
including parent, child, parent-child interactiamd environmental factors (see e.g.,

Mash & Johnston, 1990). Abidin, author of the PamngnStress Index (PSI; Abidin,



1995), a measure of parenting stress frequentlyarag in the literature, posits an
ecological theory of parenting stress where theeagpce of stress is determined by the
interplay of parent, child, and situational factd?arental factors included in the model
include depression, attachment, role restrictiompetence, parental health, social
support/isolation, and the spousal relationshiplddhctors are defined as adaptability,
acceptability, demandingness, mood, hyperactiaityl being reinforcing to the parent.
In Abidin’s theory, parenting stress is proposedégatively affect parenting behaviors,
which in turn affects child outcomes.

Abidin’s conceptualization of parenting stressnigime with other well-
established theories of family functioning suchFamily Systems Theory (Bowen, 1978)
and Belsky’s (1984) process model of parentingh lebtwhich characterize parental
functioning as impacted by a bi-directional processocialization. These theories
emphasize the reciprocal interactions within farsijgtems that make parenting
behaviors and child behaviors and outcomes inatilyclinked. Given the wide-spread
application of Abidin’s model of parenting stres&lats consistency with other
established models from the larger parenting liteea it was used as the conceptual
framework for the current study. Because Abidiiee-factor theory emphasizes the
importance of understanding the parent-relatedd-gklated, and parent-child
transactional components contributing to the broadastruct of parenting stress, scores
from each of the three corresponding subscales fhenabbreviated version of the

Parenting Stress Index — Short Form (PSI-SF) wensidered in the current study.



Effects of Maternal Parenting Stress

Given the bi-directional nature of the parent-chétationship, it is not surprising
that studies have shown maternal parenting stoess associated with a host of negative
outcomes for both mother and child. One considteding across clinical and non-
clinical populations is a positive association kegw maternal parenting stress and
maternal depression (Gelfand, Teti, & Fox, 1992gkéim & McCloud, 1996). Parenting
stress and maternal depression represent distinstreicts which have some degree of
overlap in terms of risk factor profiles and asateil behavioral outcomes (Leigh &
Milgrom, 2008). Although the direction of the retatship between parenting stress and
depression remains debatable, the literature glgaihts to an important link between
the two. High levels of parenting stress, with anthout associated depression, have
also been found to impact a range of parenting\betsawhich are, in turn, thought to
influence child behaviors (Crnic, Gaze, & Hoffm&005; Deater- Deckard, 1998).
Specifically, studies have shown a link betweenatked parenting stress and low levels
of warmth and parent-child reciprocity, along wéllevated risk of abusive parenting
behaviors (Rogers, 1993; Holden & Banez, 1996)uResf some investigations have
indicated that elevations in specific dimensionparenting stress may differentially
impact parenting outcomes. For example, HoldenBarkez (1996) found that aspects of
parent-related stress actually moderated the oelstiip between child-related stress and

abuse potential in parents.

Studies which have specifically focused on the ichjpd stress in mothers of
children with ASD have revealed significant assteres between high levels of

parenting stress and poor outcomes (Osborne & R&89,; Robbins et al., 1991).



Osborne and Reed (2009) found that both mothedclmmmunication and maternal

limit setting behaviors decreased as parentingsirereased in mothers of children with
ASD. Recent evidence also suggests that highliteti@ls of maternal parenting stress
can, over time, lead to a worsening of behaviobjemms in children with ASD
(Lecavalieret al., 2008, and to reduced effectiveness of early intenaenéfforts

(Osborne, McHugh, Saunders, & Reed, 2008

Autism Overview

Autism spectrum disorder is characterized by imgghgocial communication and
reciprocity, as well as restricted, repetitive, /andgtereotyped patterns of behavior,
interests, and activities (APA, 2013). While allldren who receive a diagnosis of ASD
exhibit some degree of difficulty across each ef¢bre domains outlined in the
diagnostic criteria, expression of the disorder may widely among affected
individuals. An estimated 75% of children with A®RAve some degree of intellectual
disability, with cognitive profiles that are frequfy remarkable for unevenly developed
abilities. The current data suggest that 1 in 8Rldn have ASD, with boys being
affected by the disorder at higher rates than ¢€I3C, 2012). While the high recurrence
rate of 15-20% in first degree relatives of anwulial with autism suggests a significant
genetic basis for the disorder (Constantino, Zh&nagzier, Abbacchi, & Law, 2010),
current research points to a multi-factorial inteerce pattern in ASD involving a

complex interplay of multiple genetic and enviromta factors.



Parenting Stress in Mothers of Children with ASD

Mothers of children with ASD have reported higheardls of stress stemming
from their role as parents than mothers of childwgh Down syndrome, fragile X
syndrome, cystic fibrosis, and cerebral palsy, e &s children with undifferentiated
developmental delays (e.g., Abbeduto et al., 28@4ma & Schweitzer, 1990;
Eisenhower et al., 2005; Griffith et al., 2010)thAdugh experiencing some degree of
parenting stress is largely considered normativeemen adaptive (Deater-Deckard &
Scarr, 1996), the levels of parenting stress inhexstof children with ASD have often
been reported as falling within the range of cihgignificance (Davis & Carter, 2008;
Noh, Dumas, Wolf, & Fisman, 1989; Tomanik et a02). Given the heightened risk of
excessive parenting stress in this population ahers, a host of child and maternal
variables that may influence stress levels have b@amined in the literature (Bouma &

Schweitzer, 1990; Gray & Holden, 1992; SharpleysiRa & Efremidis, 1997).

Child Factors

Investigators have frequently reported on the belween child factors such as
age, cognitive functioning, and adaptive functignamd maternal parenting stress over
the last 20 years with varying results (Bebko eti#187; Bouma & Schweitzer, 1990;
Konstantareas & Homatidis, 1989; Wolf, Noh, Fism&argpeechley, 1989). However,
the literature has become increasingly focusedendlationship between child
behavioral characteristics and maternal stressSB.Aln particular, a great deal of

attention has been given to how maternal parewstiregs is impacted by the severity of

10



child autism symptoms, as well as by more gene@tl §utism specific) child problem

behaviors.

Correlational studies relying on parent-report mieas of overall autism
symptom severity such as the Childhood Autism Rp8inale (CARS; Schopler,
Reichler, & Renner, 1988), the Gilliam Autism RatiBcale (GARS; Gilliam, 1995), and
the Autism Behavior Checklist (ABC; Krug, Arick, &imond, 1979) have indicated a
positive relationship between severity of autisffmptoms and maternal ratings of
parenting stress (Bebko et al., 1987; Bravo, 260éeman et al., 1991; Kasari &
Sigman, 1997). Studies which have focused on spesimptoms in ASD have also
suggested a strong positive relationship betweesnpand professional reports of
communication difficulties and social deficits ameternal stress (Kasari & Sigman,
1997; Phetrasuwan & Miles, 2008; Tomanik et alQ80Some evidence for an
association between severity of stereotyped aretiteqg behaviors and maternal
parenting stress has also been reported in thatlite (Richardson, 2010; Stoddart,
2003). It is worth noting that studies linking atit symptom severity to maternal stress
have inconsistently considered the impact of symgtacross dimensions of parenting
stress. Results from a small number of studiesestggat child-related parenting stress
might be influenced by severity of symptoms to @ager degree than other parenting
stress dimensions (Bravo, 2006; Kasari & Sigma®,7J9However, too few studies have

assumed the type of approach needed to draw @eatusions in this area.

Individuals with ASD may present with a number bélkenging symptoms not
directly tied to the core features of ASD, inclugimotor deficiencies, hyperactivity,

aggression, self-injurious behavior, anxiety disosg depression, eating problems, and

11



erratic sleep patterns (Ozonoff & Rogers, 2003)digis have shown that children with
ASD as a whole suffer from emotional and behaviprablems at rates much higher than
those of children from other clinical populatiofsd¢reton, Tonge, & Einfeld, 2006;
Kasari & Sigman, 1997). It is not surprising thag¢de excessive problem behaviors
might contribute to mothers’ experience of stresthis population. A range of
externalizing and regulatory behaviors in childdeagnosed with ASD have been linked
to elevations in maternal parenting stress inclgdielf-abuse and hyperirritability
(Konstantareas & Homatidis, 1989; Tomanik et &04), high activity level
(Konstantareas & Papageorgiou, 2006), noncompli@hamanik et al., 2004), eating
difficulties (Archer & Szatmari, 1991), and sleaptdrbances (Hoffman, Sweeney,
Lopez-Wagner, Hodge, Nam, & Botts, 2008). The reaturd direction of the association
between child internalizing behaviors and matepaaénting stress in ASD is less well-
understood. However, there is emerging evideneeliok between the two which
appears to be reciprocal in nature (Bauminger,rSofg & Rogers, 2010). Studies have
frequently examined the association between mdtbeesall ratings of child problem
behaviors (incorporating both externalizing an@inalizing behaviors) and parenting
stress in ASD. Studies which have taken this agbrbave also consistently indicated a
positive association of general child maladaptigbdviors and maternal parenting stress
(Hastings, 2003; Herring, Gray, Taffe, Tonge, Svesed. Einfeld, 2006). As with

studies focused on the severity of autism symptatuslies examining the relationship
between more general problem behaviors and mateanahting stress have also seldom
considered the differential impact that generabfgm behaviors may have on the

various dimensions of parenting stress.
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Given mounting evidence for the impact that chighavior problems not directly
related to the autism diagnosis can have on thergqre of maternal stress, some
researchers have sought to explicitly comparerttieance of core autism features to
general behavior problems on parenting stress ihens of children with ASD. In one
such study, Hastings et al. (2005) found that gatiof child behavior problems were
more strongly associated with maternal parentirggstthan severity of autism
symptoms, child adaptive behaviors, partner anxeatg partner depression. Studies by
Konstantareas and Papageorgiou (2006) and Davi€ardr (2008) replicated and
extended these findings. Konstantareas and Pagage@2006) found that, more than
any other factor, including severity of autism asasured by the CARS, maternal ratings
of child activity level on a measure of temperamaegt predicted parenting stress, with
higher levels of activity predicting greater streSsnilarly, Davis and Carter (2008)
found that mothers’ total stress scores on an &diesl version of the PSI (PSI-Short
Form; PSI-SF) were impacted more by behaviors mettly tied to the diagnosis than
by any autism-specific deficits. Specifically, wahileficits in social relatedness were
associated with parenting stress for mothers ah@ifs, mothers’ ratings of self-
regulatory problems (e.g., feeding issues, sletguliies, and poor emotional
regulation) were more predictive of overall paregtstress than impaired social or

communication skills.

Using methods which allowed for the examinatiomaiternal perceptions of
several different dimensions of symptomatolgy itisam, and the association between
these various dimensions with maternal socioematifumctioning, Ekas and Whitman

(2010) also found that ratings of behavior problevese strongly associated with reports

13



of overall maternal parenting stress. Consistettt fimdings from Davis and Carter
(2008) and Hastings and colleagues (2005), restittss study indicated that behavior
problems unrelated to the autism diagnosis (eygetactivity, rapid mood swings, self-
injury, non-compliance, and sleep problems) weeeathly unique predictors of maternal

parenting stress.

In a study on which the current study proposesiitnlland expand, Mankowski
(2007) examined the association between child tariigd/or general behavior problems
and maternal mood, anxiety, and stress in motHeskilaren with FXS, IA, and AFXS.
This is the only known existing study to have loblkd maternal parenting stress across
these three high-risk groups of mothers. Interghtjrthough mothers of children with
FXS alone reported significantly less stress thathers of children with IA and mothers
of children with AFXS in this study, no differenciesratings of maternal parenting stress
were found between the 1A and AFXS groups. Despiadiffering levels of stress
reported by the groups, results indicated that igmdild problem behaviors predicted
overall maternal parenting stress across all gronisout any interaction of group and
difficult child behaviors. While the impact on matal parenting stress of both general
problem behaviors and autistic behavior were cameilin this study, analyses did not
specifically assess which type of behavior sengtha more salient predictor of stress.
Also, only total scores of parenting stress welayaed in this study, which precluded
examination of how various dimensions of stress,(child-related, parent-related, and
parent-child interaction-related) may be differahyiimpacted by these child factors. A
summary of the various dimensions of parentingsstexaluated in this and previously

described studies in this section is provided ibl@&.1.
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Maternal Factors

Though a number of maternal factors, including agleication, and income have
been reported as impacting the degree to which enetbf children with ASD experience
parenting stress (Bebko et al., 1987; Yau & Li-TggakP99), the results of efforts to
understand the impact of these sociodemographiablas have often returned unclear or
even contradictory results. In recent years, irgirgaattention has been focused on
trying to understand what other maternal charagtiesi may at least partially account for
the excessive levels of parenting stress observédds population. One potentially
important factor identified recently in the litemeg is the existence of what has been
referred to as the broader autism phenotype (BARY.BAP describes the observed
tendency for parents of children with ASD to exhgibtle manifestations of core autism
features, such as social aloofness, stereotypiavi@is, and pragmatic language
difficulties, as well as higher rates of severalgbsatric disorders, including mood and
anxiety disorders (Delong & Dwyer, 1988; Pivenlet ]097; Piven, 2001). There is
rapidly growing evidence for the existence of thtisad autism phenotype, with some
studies indicating that parental onset of the aleseassociated psychopathology often
precedes the birth of the child with ASD (Micaliadt, 2004; Smalley, McCracken, &
Tanguay, 1995) supporting a genetic predispostbidhese features.

In the only known study that has considered themt@l impact of maternal BAP
on the experience of parenting stress, Ingersallldambrick (2011) found that parent
BAP and child symptom severity were both positivebyrelated with parenting stress
and depression. Specifically, in their sample & pdrents (> 91 % mothers), parents

with higher BAP scores were more likely to use rdafaive coping strategies, which
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were in turn, associated with increased stresslapcession. Higher BAP scores were
also associated with less social support, whiclineggapeared to partially mediate the
relationship between parent BAP and stress ancedsion. Taken together, research on
this broad autism phenotype suggests that an ymagidenetic susceptibility linked to
shared characteristics with the child with ASD nlegve mothers of children with autism
more vulnerable to psychological problems, and vather resources for effectively
coping with the difficult child characteristics eft associated with an ASD diagnosis.
Summary

Results of studies examining the influence of chithavioral characteristics on
parenting stress in mothers of children with ASDeéhaonsistently indicated a strong
association of both autism symptoms and more gebebeavioral problems with the
experience of parenting stress. Recent investigstioowever, have begun to suggest
that the presence of behavior problems not linketbte autism symptomatology may in
fact be the most salient predictor of maternalsstreBecause existing studies have
primarily considered the impact of these child hatval characteristics on mothers’ total
stress scores on various parenting stress meastitess known about how child
behavior problems may impact the various dimensadnarenting stress. In addition to
child behavioral characteristics, maternal charettes which may help explain the high
levels of maternal parenting stress in this poputahave been the focus of recent
investigations. In particular, there is emergingewce that maternal characteristics of
the BAP may be linked to an underlying genetic eudbility to stress and
psychopathology in this group of mothers that magkacerbated by the presence of

child problem behaviors.
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FXS Overview

With an estimated prevalence rate of 1 in 250D tw4000 males, FXS is the
leading known genetic cause of autism, as welhaddading known cause of inherited
intellectual disability. FXS is a genetic condititesulting from the mutation of a single
gene — the fragile X mental retardation gene (FM&til)he X chromosome. In
individuals with FXS, the number of trinucleotidepeats (CGG) in the FMR1 gene
becomes unstable and expands (Hatton et al., 2004)e in unaffected individuals, this
DNA segment is usually repeated from 5 to abouii@@s, in individuals with FXS, this
segment is repeated more than 200 times. Maleteamales with 55 to 200 repeats of

the CGG segment are said to have a premutatidre6iMR1 gene.

FXS is associated with a range of behavioral angiphl symptoms that vary
according to gender. Specifically, because of tHeked inheritance pattern in FXS,
males are generally more severely affected by iderder. The effect of FXS on females
is highly variable with approximately 50% displagisome degree of cognitive
impairment, and the remaining percentage presemitigfew to no cognitive or
behavioral sequelae (Bailey, Raspa, Olmsted, &d4gli 2008). A majority of males
with FXS are impacted cognitively by the disordeith most testing in the mild to
moderate range of cognitive impairment (Bailey,tbiat & Skinner, 1998; Hatton et al.,
2002). Challenging behaviors, such hand flappiactile defensiveness, avoidant eye
contact, hyperactivity, social anxiety, tantrumsg @erseveration are also frequently
observed in affected males (Hatton et al., 2002ighificant number of males with FXS
exhibit autistic-like behaviors with approximat@y-50% of individuals with FXS

meeting DSM criteria for autistic disorder usingNd3$V criteria (Hall et al., 2008;

17



Kaufman et al., 2004). In boys with and withoutansorbid diagnosis of ASD, elevated
autistic symptoms have been found to be assocwtbdpoorer developmental outcomes

in this population (Hatton et al., 2006; Rogeralet2001).

Parenting Stress in Mothers of Children with FXS

As with mothers of children on the autism spectranmerous studies have
indicated elevated levels of parenting stress ithers of children with FXS (Johnston et
al, 2003; McCarthy, Cuskelly, van Kraayenoord, &€n, 2005). Though not as
extensive as the available research on maternahpag stress and ASD, the existing
literature on parenting stress and FXS clearly satggelevated stress levels in these
parents when compared to parents of typically dguet children (Johnston et al., 2003;
McCarthy et al., 2006; von Gontard et al., 2002;8élbr et al., 2007) and to groups of
parents raising children with other disabilitiegis et al., 2006; von Gontard et al.,
2002). In fact, studies have found that as mar80&s of mothers of children with FXS
report levels of parenting stress in the clinicallgnificant range on the PSI (Bailey et

al., 2008; Mankowksi, 2007).

Child Factors

Consistent with the ASD literature, studies whievérexamined parenting stress
in mothers of children with FXS have suggested thdd characteristics may have a
direct influence on the experience of stress ig ploipulation (Wheeler et al., 2007).
When compared to other child characteristics sschga and intelligence, Johnston and
colleagues (2003) found general child behavior lemols to have the strongest

association with parenting stress in mothers dflobm with FXS. Similarly, Wheeler,

18



Skinner, and Bailey (2008) reported a strong cati@h between overall parenting stress
and reported general child problem behaviors inherst with a child affected by FXS.
Because of the significant behavioral overlap betweXS and ASD, some researchers
have examined the influence of autistic behaviorparenting stress in this population.
Studies using general measures of autistic symp{peisthe CARS; Mankowski, 2007)
and more specific measures (i.e., the RepetitileaBier Scale- Revised and the Sensory
Experiences Questionnaire; Richardson, 2010) haggested a predictive relationship

between ASD symptoms and parenting stress in motfdyoys with FXS.

As was noted in the review of existing ASD literatuthe literature surrounding
child behavior in FXS and maternal stress is asoarkable for inconsistent
consideration of how child behaviors may differahyi impact different dimensions of
parenting stress. Whereas some studies have ubetbtah scores of maternal stress in
their analyses (Mankowski, 2007; Richardson, 20aters have focused only on one
parenting stress dimension (e.g., Johnston €@03). No known studies have yet
allowed for an examination of how child behaviarabracteristics in FXS impact
parenting stress across child-related, parente@|a@nd parent-child interaction-related

domains.

Maternal Factors

Premutation status in mothers of children with XS been shown to be
associated with an increased risk of certain psyohidisorders and/or symptoms which
may increase their vulnerability to the stress eissed with raising a child with FXS

(Abbeduto et al., 2004; Franke et al., 1996). Bledaepressive symptoms, as well as

19



increased rates of affective and anxiety disordege been reported in these mothers
(Bailey et al., 2007; Franke et al., 1996). Theracreasing evidence to suggest that this
increase in reported psychopathology reflects agrenetic predisposition and not just
the impact of raising a child with a disability. Fexample, Franke and colleagues (1998)
found that women with the FXS premutation with anthout children affected by the
disorder presented with similar levels of anxidétya more recent study, Roberts and
colleagues (2009) found that approximately haliheir sample of mothers with the
FMR1 premutation met criteria for major depresslisorderprior to the birth of their

first child with FXS.

Though available evidence points to an underlyiegegic susceptibility to
psychopathology in premutation carrier mothers ausidhnding the nature of this genetic
liability has proven to be complex. Interaction$vieen maternal genotype and
environmental experiences (e.g., managing diffichitd behaviors) appear to be at work
in this group of mothers (Roberts et al., 2009k ktudy using CGG repeat length as an
indicator of genetic vulnerability, Seltzer andleabues (2011) explored this complex
interaction by examining how repeat length imp#otsassociation between life stressors
and psychological (depressive symptoms and anxaety)physiological outcomes
(cortisol response) in mothers with the premutat®esults suggested that mothers with
midsize CGG expansions evidenced a greater subitigptio environmental influences
(positive and negative) than did mothers with sera larger expansions. Using a
different index of genetic susceptibility, Hartlagd colleagues (2012) provided further
evidence of the complex gene-environment interastimpacting functioning in these

mothers. Using a diathesis-stress model, the asithfahis study examined the degree to
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which maternal activation ratio (diathesis) impéabis association between child behavior
problems (stress) and maternal cortisol respom&esults indicated that mothers with
greater genetic risk (i.e., those with lower adimaratios) had a lower level of cortisol

on mornings following days when their child with EXlisplayed more problematic

behaviors.

Summary

Like mothers of children with ASD, mothers of argn with FXS report
significant elevations in parenting stress. Undagymechanisms for these elevations
appear to involve interactions among multiple chifchternal, and environmental factors.
Autistic behaviors, as well as more general prolbemmaviors, are linked to increases in
parenting stress in mothers of children with FX8n€&tic vulnerabilities in these mothers
associated with their premutation status appesutéoact in dynamic ways with

environmental stressors (e.g., child behavior i) to impact the experience of stress.

Current Aims

The current study sought to increase understarafihgw of specific child and
maternal factors impact maternal parenting stresisree high-risk populations of
mothers raising children with developmental distibg with overlapping behavioral
profiles. Mothers of children with IA, AFXS, and BX{epresent three groups of mothers
thought to have similar genetic risk factors whicly impact their threshold for dealing
with their child’s difficult behaviors. Looking agss these groups of genetically at-risk
mothers of children with varying etiologies, as M&d, varying degrees of behavioral

symptomatology, allows for a unique examinatiomhef child behavior — maternal stress
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relationship. Specifically, looking across theseéhgroups will allow for an improved
understanding of the role that certain types ofddehavioral characteristics may play in
the excessive maternal stress levels typically mieskein mothers of children with ASD
compared to mothers of children with FXS. Becatseexisting literature lacks
adequate data concerning the impact of child benaltcharacteristics on the various
dimensions of parenting stress, this present stodgidered the impact of child and
maternal variables across child, parent, and ghalieint interaction domains of parenting
stress. This type of approach may have importaplizations for practice as elevations
in differing types of parenting stress have beekdd to different types of parenting
outcomes (Holden & Banez, 1996). In mothers ofshwith IA only, this study also
examined the relationship between maternal BAPthadarious dimensions of
parenting stress. The following specific reseangbstjons and associated hypotheses

were addressed:

1) How do levels of reported parent-related, chilagded, and parent-child-
interaction-related parenting stress vary acrossdhthree high-risk groups of
mothers?

Specific hypothesis

Compared to scores from mothers of boys with FX®a)| scores from all three
domains of parenting stress on the Parenting Skneex-Short Form (PSI-SF
Difficult Child, Parental Distress, and Parent-@Hilysfunctional Interaction
domains) were predicted to be significantly higleermothers of boys with IA and
mothers of boys with AFXS. Parenting stress sctmemothers of boys with IA and

mothers of boys with AFXS were not predicted tdatisignificantly.
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2) Can we account for a meaningful amount of varigbih maternal parenting
stress in these three groups of high risk mothgrsgumaternal (age and
intellectual functioning) and child-level (age, ASPmptoms, general problem
behaviors) variables?

Specific hypothesis

Looking at the total sample of mothers maternal @nildi-level variables were
predicted to account for at least 25% of variapitibserved in maternal parenting

stress across all three domains of parenting stresise PSI-SF.

3) How do general child behavior problems influence different dimensions of
parenting stress across these three high-risk grouimothers?

Specific Hypothesis

Total problem behavior scores on the Child Beha@ibecklist (CBCL) were
predicted to show a unigue association with chélidted stress scores on the
Parenting Stress Inventory — Short Form (PSI-SFdbit Child score) compared to
other domains of parenting stress. The natureisfadsociation was not predicted to

vary significantly by group.

4) How do severity of symptoms of ASD, severity of geai behavioral problems,
and maternal features of the BAP differentially aapthe experience of parenting
stress in mothers of children with 1A?

Specific Hypothesis

For mothers of children with IA, both total probldrahavior scores on the CBCL

and maternal scores on a measure assessing forefeaf the BAP (the Broad
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Autism Phenotype Quotient; BAP-Q) were predictedhtike significant
contributions to the prediction of maternal panegtstress across dimensions of
stress measured on the PSI-SF while controllingtdd autism severity as measured

by the SCQ.
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Table 2.1

Summary of Articles Reviewed Employing PSI

Sample Size Stress Dimensipn( Comparison
N assessed group
Baker-Ericzen et al., 2005 110 &l score + All 3 subscales Typicalgveloping children
Bravo, 2006 234 PSI total score +3Adubscales None
Davis & Carter, 2008 108 PSI totalrsce All 3 subscales None
Donenberg & Baker, 1993 4 6 PSI DC subscale Typically develgpchildren

Ekas & Whitman, 2010
Freeman et al., 1991
Hoffman et al., 2008
Holmberg, 2007

Kasari & Sigman, 1997

Lecavalier et al., 2006

119

41

72

210

82

243

PSI-SF totalre

PSI totatese- All 3 subscales

PSI total score

PSI total score

PSI totarsct DC and PD subscales

PSI-Sk&ltecore

and children with
externalizing behaviors

None
None
None
None
Children diagnostdIi
and typically developing

children

None
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Table 2.1 cont.

Summary of Articles Reviewed Employing PSI

Mankowski, 2007 113 PSI-SF total score
Matthews, 2010 55 PSI total score
Richardson, 2010 30 PSI-total score
Tomanik et al., 2004 60 PSI-SF PD subscale

Boys diagnoseti wi
FXS and AFXS
None

None

None




CHAPTERS

METHOD

Participants

Participants were comprised of three groups of erstha) mothers of children
with 1A, b) mothers of children with FXS only, arylmothers of children with AFXS.
The primary sample of mothers came from an extate dase which includes 48 mothers
and their male child with 1A, 56 mothers and thraale child with FXS, and 20 mothers
and their male child with AFXS. All children frorhis data set were males between the
ages of 1 and 14 years. Investigators originallgcied this age range due to specific
interests in the effects of child behavior on magékoutcomes. Because the challenges
faced by parents of children approaching transiéianoften qualitatively different than
those faced by parents of younger children, “clututli was broadly defined as 14 and
under by investigators originally collecting thekda. This dataset is managed by Dr.
Jane Roberts who is continually adding new dath wiigoing studies. See Table 3.1 for
maternal and child demographic information for fmgnary sample. An additional
sample of 20 mothers of male children with IA wasruited to address secondary study
guestions. Due to the contribution of genetic fexcto both ASD and FXS, only data
from biological mothers were used in the currentigt Additionally, because of the
more variable expression of ASD and FXS in females current study only included

data from mothers having at least one diagnosed atnld.
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Mothers of a Child with IA

The 48 mothers of children with 1A from the extdiata set were recruited
through four primary sources: (1) the Autism SocmtNorth Carolina’s parent listserv;
(2) the Autism Subject Registry Core of the UNC MNelevelopmental Disorders
Research Center; (3) existing studies at UNC (tngomng studies of children with
autism), and (4) ongoing research efforts of th€UN&urodevelopmental Research Lab.
Autism status of each child was confirmed by arstng Autism Diagnostic and
Observation Schedule (ADOS) and a current Childh&giism Rating Scale (CARS).
Children had to have received the ASD diagnosieaat one year prior to enrollment in
the study. Record review and extensive family mstoterviews were conducted to

ensure that none of the children with autism aks® & diagnosis of FXS.

An additional sample of 20 mothers of children wdlopathic autism was
recruited to allow for the collection of data redjag the association of maternal stress
and characteristics of the broad autism phenotypleis population of mothers.
Biological mothers and their male children aged4yéars were targeted in recruitment
efforts. The target child age range for this seeopdample was chosen in an effort to
maintain consistency with that of the primary samglhe minimum age requirement,
however, was moved to four years for this samplaget requirements of one study
measures which differed from that completed byigigents in the primary sample (the
Social Communication Questionnaire which has ammimn age requirement of four
years). Additional inclusion criteria included @jailable documentation to verify that
diagnosis was made via ADOS administration by difie professional; including

licensed psychologists and other qualified medicafessionals, and (b) verification via
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parent documentation of no known co-morbid develepta disability, including FXS.

At the time of enroliment, time since diagnosiA&D must have been 1 year.

Recruitment

Following collaborative review and study approvgltbe USC and Greenville
Hospital System (GHS) IRBs (with GHS serving asléaal institution) in March 2012,
the PI began pilot recruitment efforts for the reample of 20 mothers of children with
IA in April of 2012. This new sample was recruitiiough three primary sources: (1)
The Children’s Hospital Autism Wonders Program ¢f%5(the PI's place of
employment); (2) two local parent support organaret — the Greenville offices of
Family Connection of SC and the SC Autism Sociahd (3) postings on two active on-
line parent support networks for parents of chibdngth ASD — the LUCAS Network

and the on-line SC Autism Society Network.

Autism Wonders program recruitment pl&utism Wonders is a program of the
Children’s Hospital of the Greenville Health Systérhis program offers families
diagnostic services for ASD as well as assistain&aly to community resources.
Mothers meeting the inclusion criteria who weresérg patients in the Children’s
Hospital Autism Wonders program within the Depantingf Developmental-Behavioral
Pediatrics (D-B Peds) were provided informationwalibe current study. These mothers
were provided a standard flyer which included afosverview of the present study, as
well as an area where mothers could provide thettem approval to be contacted about
the study by providing their name and preferredacrinformation. Flyers were made

available in patient waiting areas and select paggam rooms. Additionally, clinicians
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in the Autism Wonders program were provided stuggré and information about the
current study via verbal presentation at weeklif st&etings and email notifications.
Clinicians were asked (a) to provide flyers to iblig mothers coming in for follow-up
visits and (b) to notify the principle Pl when dahie on-site (this ranges from 25 to 30
hours per week) of mothers who provided writtenrapal to be contacted on the
standard flyer. When notified of this written apyab the Pl met face to face with

mothers to provide additional information, obtaogmsent, and distribute measures.

Recruitment via local support organization eveiitse Pl attended local autism
parent-support organization meetings and eventssgped by the Greenville offices of
Family Connection of SC and the SC Autism Soci&@AS) to share information about
the current study. Each month, Family Connectiostha support meeting for parents
and caregivers of children diagnosed with ASD. Apmately 5-10 mothers attend the
Family Connection support meeting each month. TiretBnded 4 meetings between
June 2012 and May 2013 to provide both written\aarthal information about the current
study to parents in attendance. Mothers who prawdétten approval by supplying their
contact information on the standard flyer were aoted via their preferred contact
method following the meeting. In April of 2012, SSAeld its annual “Strides for
Autism” walk — an event with an average attendana® the last four years of
approximately 100 - 125 mothers of children ondab&ésm spectrum. The PI obtained
permission from SCAS representatives to set upothbeat this event where verbal and
written information was provided about the pressatly. The PI distributed eight
packets to mothers who expressed interest in thg &ty providing their contact

information on the standard flyer. The consent faras reviewed and signed on site by
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all interested mothers. In addition to the effaléscribed above, representatives from
Family Connection and SCAS were provided studyrfiyand asked to make these

available in their office waiting areas.

On-line support forum recruitment plaihe PI distributed information about the
current study to mothers participating on two lomalline parent-support forums — the
LUCAS Network and the SCAS on-line forum. Approxielg 600 parents or caregivers
of individuals diagnosed with ASD are members aséforums. With the moderators’
permission, a brief text explanation of the studg the PI's contact information was
posted on these forums on four occasions betweeemiloer 2012 and May 2013.
Interested mothers were mailed packets containuysjuestionnaires and a pre-paid

return envelope.

Incentive Plan for New Recruit8lothers who completed and returned study
measures received $10 as a thank you for theiicfation in the study. Checks were
mailed by a member of Dr. Roberts’ lab within tweels of receiving the completed

packet of study measures.

Mothers of a Child with FXS only or AFXS

The data from the 56 mothers of children with FX@8 e 20 mothers of
children with AFXS were gathered via a study atliméversity of North Carolina at
Chapel Hill study Family Adaptation to Fragile X Syndromieecruitment of these
families occurred through three main sources: ((hifiéd projects at University of North
Carolina at Chapel Hill that had an enrolled sangblehildren with FXS; (2) pilot

studies at the University of Kansas; and (3) theSt¥ject Registry Core of the UNC
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Neurodevelopmental Disorders Research Center. Reevrew confirmed the FXS
premutation in all mothers, and FXS in all sonsrfrihis group. Though formal diagnosis
of autistic disorder was not confirmed, behaviarékria for autism was met by the 20
children comprising the FXS/autism group as eviegenzy a CARS score above the

autism cut-off.

Measures

Descriptions of measures used in the current sanelyncluded below. Table 3.2
provides a summary of measures completed by motioenprising the existing dataset

as well as measures administered to the 20 newtyited mothers of sons with IA.

Demographic Information FornMothers from the extant dataset completed a
general information form which asked for informati@bout the mother’s ethnic
background, age, age at child’s birth, maritalustand education. The child’s age, FXS
or autism diagnosis dates, ethnic identity, andlfaincome was also recorded on this
form. The 20 newly recruited mothers were askgartwide basic demographic
information on a form adapted from a template dgwvedl by members of the
Neurodevelopmental Research lab for use in Dr. Rehbengoing studies. This
demographic form asked for the same maternal aidl ddmographic information as
recorded on the general information form complétgdnothers comprising the extant
dataset. The 20 newly recruited mothers were akedto indicate on this form if their
child has been diagnosed with any other developahdigabilities which may cause
them to be excluded from the present study (ea&gjlé X, Down syndrome, or other

genetic conditions). Information recorded on thiesms were used to determine parent-
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level (e.g., maternal age and education), and -¢buldl (e.g., age) co-variates to be

included in this and other ongoing projects.

Maternal Measures

Parenting StressThe Parenting Stress Index- Short Form (PSI/SFiAbL995)
is a 36-item self- report measure that is useds$ess parenting stress in parents of young
children. Parents are asked to rate their agreemiimstatements using a 5-point Likert-
type scale (1 strongly agredo 5 =strongly disagree The measure yields a Total
Stress score which incorporates responses frora Hulescales: Parenfistress, Parent-
Child Dysfunctional Interaction, and Difficult CHilCharacteristicsThe Parental
Distress subscale of the PSI-SF assesses a paenss of competence in the parenting
role, stress related to restrictions on his/hex; Bispects of social support, as well as some
symptoms of depression. The Parent-Child Dysfunelidnteraction subscale deals with
how a child has met or failed to meet a parent{seetations, as well as a parent’s
satisfaction with interactions with his/her chilthe Difficult Child subscale assesses
how difficult or easy the parent perceives hisktald’'s challenging behaviors. The PSI-
SF has strong psychometric properties includingdgest-retest reliability (r=.84) and
internal consistencyuf.91). Evidence of validity is based on correlatiwith the full
length version (r=.94). The PSI/SF has been usddlyinstudies of parents of children
with autism and other developmental disabilitiea3 & Carter, 2008; Tomanik et al.,
2004). The measure typically takes approximatelyniutes to complete. In the current
study, each subscale score served as a dependeahie’given the PI's primary interest

in the association between problem behaviors amdahous dimensions of maternal
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parenting stress. In the current sample, Cronbadplsa was .77 for the PD subscale, .83

for the P-CDI subscale, and .90 for the DC subscale

Maternal 1Q.For mother’s from the extant dataset, the Wechidreviated
Scale of Intelligence (WASI; Psychological Corparat 1999) was used to provide an
estimate of cognitive functioning. The WASI consisf four subtests (Vocabulary,
Similarities, Block Design, and Matrix Reasoning)igh together produce a composite
full-scale 1Q score (FSIQ), as well as Verbal aedié*mance 1Q standard scores (VIQ
and PIQ). An estimate of general intellectual &pitian be obtained from administering
the two subtest form of the WASI, which includesyahe Vocabulary and Matrix
Reasoning subtests. This abbreviated version cagivba in about 15-30 minutes, and
provides only the FSIQ score. Reliability for thdult FS1Q-2 has been reported at .96

(Psychological Corporation, 1999).

Maternal Characteristics of thBroad Autism Phenotyp&he new sample of
mothers of children with idiopathic autism recrdits part of the current study were
administered a measure to assess characteristics bfoad autism phenotype. The
Broad Autism Phenotype Questionnaire (BAP-Q; Hurleysh, et al., 2006), which is
titled The Personality Styles and Preferences @uestire (PSPQ-S) was administered.
This self-report questionnaire is comprised of Bégiions that tap social behaviors and
personality styles believed to constitute the BrAatlsm Phenotype. Participants are
asked to indicate the degree to which they endsaish statement on a scale from 1 (very
rarely) to 6 (very often). Total scores on the BARvere used to address the secondary
research question. Internal consistency has bewmtesl at .95 for the BAP-Q total

score, with individual subscales ranging from .BEagmatic Language subscale) to .94
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(Aloof subscale) (Hurley et al., 2007). For thereat sample, internal consistency across
the three subscales fell within acceptable rangso{ subscalex = .95, Pragmatic

Language subscate= .80, and Rigid subscate= .87).

Child Measures

General Child Behavior Problem$wo versions of th€hild Behavior Checklist
(the CBCL 1% to 5 and the CBCL 6-18; Achenbach,119&henbach & Rescorla, 2000)
were used as an assessment of the child's comptemal behavioral/emotional
problems. The CBCL is a standardized questionthaeasks parents to rate statements
describing various child behaviors on a three-psa@ie ranging from 0 (not true) to 2
(very true or often). The two versions of the CB&#k designed to evaluate similar
constructs across age groups. The 99-item CBCLol%produces factor scores across
the following areas of behavioral symptomatologypxfus/Depressed, Somatic
Complaints, Withdrawn, Emotionally Reactive, AtientProblems, Aggressive
Behavior, and Sleep Problems. These factor scomsilcute to three broad scales:
Internalizing, Externalizing, and Total Problemselrnal consistency for the CBCL Total
Problems score was reported at .76 with a range 58 on the Withdrawn subscale to
.64 on the Anxious/Depressed subscale. Test-netkembility for the Total Problem score
was .90 with a range on subscales fromaB&he Anxious/Depressed subscale to .92 on
the Sleep Problems subscalbe 113-item CBCL 6-18 produces scores for thedthil
competencies in the following areas: Activitiescfag and School. It also produces
scores corresponding to Internalizing (i.e., Ansiepressed, Withdrawn/Depressed,
and Somatic Complaints) and Externalizing (i.e leR@reaking and Aggressive

Behaviors) Problems, as well as a Total Problerasesd est-retest reliability for the
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Total Problem scale on the CBCL 6-18 is .94 witlrage on subscales from .82 on
Anxious/Depressed to .92 on Somatic Complaintermibn Problems, and Externalizing
Behavior. Internal consistency for the CBCL for 2§el8 years was .81 for Total
Problems, ranging from .64 for Somatic Complaints82 for Aggressive Behavior. Both
guestionnaires typically require approximately Z@ures to complete. Based upon
precedent established in the existing literatucgallProblem scores on the CBCL served
as an independent variable in analyses conductaddiess the primary and secondary
research questions in the current study. Intermasistency for the Total Problem

Behavior score for the current sample was .76.

Child Autistic Symptom&hildhood Autism Rating Scale, CARS; Schoplerlgt a
1988). For children from the extant data set, tA&RS was used to provide a rating of
autistic features. The CARS is a 15-item measuretinh professionals rate a child
across 15 areas using a score from 1 (within nolimék for age or skill level) to 4
(severely abnormal for age or skill level). Thdduling areas are assessed: Relating to
People; Imitation; Emotional Response; Body Usge€itlse; Adaptation to Change;
Visual Response; Listening Response; Taste, Sarall,Touch Responses; Fear and
Nervousness; Verbal Communication; Nonverbal Comupation; Activity Level,
Intellectual Response; and General Impression ésAu The CARS has good internal
consistency (.94) and test-retest stability ovene-year period (.88). Inter-rater
reliability, which is crucial in a behavioral obsation measure, is reported at (.71) by
the CARS manual. The total score on the CARS id asean index of autistic symptom
severity in the current study. CARS data were tiected for participants comprising

the new sample in the present study. The 75 chiltfmam the extant dataset with FXS
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syndrome were grouped depending on whether thaikr @ARS score was above or
below the autism cut-off. Out of the 76 childrertwi-XS, 20 (25%) children were
placed into the FXS/autism group, while the remaars6 (75%) children comprise the

FXS only group.

Social Communication Questionnaifgecause clinician administration of the
CARS with the 20 newly recruited mothers of boythwA was beyond the scope of the
current study, the Social Communication QuestiaenBCQ) was used to reflect
severity of autistic symptoms in sons of newly véed mothers. The SCQ is a 40-item
parent questionnaire designed as an autism scregrstmument for individuals aged 4
years and up. The items on the SCQ are derived tihherAutism Diagnostic Interview —
Revised (ADI-R) (Lord et al., 1994) and cover theas of communication, reciprocal
social interactions, and restricted and repetit@kaviors and interests (Rutter, Bailey, &
Lord, 2003). Each item is checked as ‘yes’ or ‘rawid assigned a point rating of ‘1’
(presence of abnormal behavior) or ‘0’ (absencaboiormal behavior). The first item is
not included in the scoring, as it indicates if tdd has sufficient verbal skills for
language items to be scored. If the child is notest as verbal, the six language items
are skipped. The points are summed and the cus-efftablished as22 for autism and
>15 for ASD. Good internal consistency has beenrteddor the SCQ (between .81 and
.93). Using a total score of 15 or higher for digietiating ASD from other diagnoses,
sensitivity of .85 and specificity of .75 has beeported for the SCQ. Using the same
cut-off for differentiating autism from other diagges (excluding intellectual disability),
sensitivity of .96 and specificity of .80 have beeported. The SCQ typically takes

approximately 10 minutes to complete. Total scorethe SCQ were used to address the
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secondary research question. For the current sampdenal consistency for SCQ total

score was .80.

Procedures

Extant Data.The Pl is included as a member of the research teabr. Roberts’
IRB through USC, and hence was approved accese textant dataset. A dataset was

compiled according to the inclusion criteria foe tturrent study.

New IA Recruits All mothers fitting study criteria who expressatinterest in
participating in the study by providing their infioation on the standard flyer were
contacted by the investigator according to thedidated preferred method of contact.
For mothers indicating a preference for face te feantact with the Pl when available
(i.e., during already scheduled medical appointsiahD-B Peds, or during parent
support meetings) the Pl arranged for a brief ta+sieeting to discuss the study. During
this short face to face meeting, the Pl obtainetsent, distributed measures, and
discussed collection options with mothers. Motlveese given the option to either
complete measures before leaving the site (duhagredical appointment or support
meeting), or to complete measures at home andr#tam in a self-addressed stamped
envelope provided by the PI. For mothers who optezbmplete measures at home, the
Pl explained that measures should be returnedmitio weeks from the date of the
initial contact, and asked mothers if they feltttb@mpleting and returning the measures
within this time frame was reasonable. If the measwere not returned within the two-
week time frame, the Pl contacted participantseeilly phone or e-mail (depending on

the mother’s preferred method of contact) on tweas®ns following distribution of
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measures. The Pl contacted mothers once two wéteksley received the measures,
and again three weeks after consent. During batkacts, the Pl thanked participants for
agreeing to participate in the study and requestadmeasures be returned within one
week. During the second contact, the Pl explaihatithis would be the last contact
regarding the study, and asked that participantsf ¢aey would like additional time to

complete and return the measures.

For mothers indicating their interest in the stodythe standard form who did opt
for a face-to-face meeting, the Pl made an intttadtact according to their indicated
preferred method of contact. In this phone or elowitact, the Pl answered any
guestions the mother had about the study, reviglhhedonsent form, and requested
verbal permission to mail the study packet to theaferred address. The PI requested
that measures be returned within two weeks frond#te of the initial contact, and
provided instructions for returning the forms ie tnclosed self-addressed stamped
envelope. Follow-up procedures again involved adrgdher by phone or email two and

three weeks after distribution of measures.

Overall recruitment efforts resulted in 49 studyglets being distributed either by
mail or in person to potential study participaf@$these 49, 24 packets (49%) were
returned. Of the returned packets, four were missime or more study measures.
Attempts to obtain these missing materials weresnotessful, which ultimately resulted

in a total sample size of 20 for secondary analyses

After they were completed and returned, the Piexstall measures. Twenty

percent of scoring was verified by a consultantifiamwith measures and statistical
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software used in this study. Once scoring was ieekithe Pl created a dataset using
Statistical Package for the Social Sciences veraiof (SPSS, Inc., Chicago IL). After
the data were entered by the PI, the consultaiftactthe database by confirming 20%
of entries. Once datasets were compiled and veyifiee Pl conducted all relevant

analyses.

Analysis

A multivariate multiple regression approach was kaygd in the current study
due to the associated increase in power as compatkd alternative of running separate
regression analyses for each of the three outc@mables. Specifically, because one
runs the risk of multiplying error rates by teste@ch outcome variable separately; a
multivariate approach is preferable in that it wkoone to maintain a constant overall
Type | error rate regardless of the number of \demtested. Also, because the three
outcome variables of interest in this study ardlyigorrelated, a multivariate approach
prevents us from reanalyzing the same varianceigffirgeparate regressions. A test-wise

significance level op < .05 was establishedpriori for all analyses.

A multivariate regression analysis using PSI-SF BSI-SF PD, and PSI-SF P-
CDI scores as dependent variables with Group axbe factor was conducted to
address Hypotheses 1. A Bonferonni adjusted akplel ivas used for post hoc analyses
to assess the exact nature of significant diffezsraamong groups. To address
Hypotheses 2 and 3, a multivariate multiple regogsanalysis was conducted to assess
the ability of two child-level variables (ASD syngoh severity and severity of general

problem behaviors) to predict parenting stresgHerentire primary sample of mothers as
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measured by the three subscales of the PSI-SEditian to these two primary variables
of interest, relevant covariates identified vialipnehnary analyses were tested for
inclusion in the final model (maternal age and mregklQ). Because the investigator was
interested in how the impact of CBCL scores on ipiamg stress may vary according to
group, the interaction of group and CBCL score alas tested for inclusion in the final
model. A centering approach was applied in thegss of testing for and probing
interaction effects. Dummy coding (for the groupialle) was used in the post-hoc

probing of the significant interaction.

To address secondary aims (Hypothesis 4), a mulibgamultiple regression
analysis was conducted to assess the ability otctvild-level (ASD symptom severity
and severity of general problem behaviors) andpament-level variable (characteristics
of the BAP) to predict parenting stress as meashiydtie three subscales of the PSI-SF.
In addition to these three primary variables oéiast, maternal age was tested for
inclusion in the final model as it was identifiesl@relevant covariate during preliminary
analyses. Interaction effects between predictaabes, and between predictor variables
and covariates were tested for inclusion in thalfmodel. A centering approach was
applied in the process of testing for interactiffieas. Results of probing procedures

revealed no significant interactions among predictoiables.

Initially, to address Hypothesis 4, CBCL Total Aeyb Behavior score, SCQ
score, and PSPQ Total score (the BAP measure)emeeed as independent variables,
with maternal age as a covariate, and the threscalds of the PSI-SF as dependent
variables. None of the entered predictor variablehe covariate entered in this first

stage contributed significantly to the predictidritee combined dependent variables.
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Because of the exploratory nature of this secondagyysis, the Pl then removed the
PSPQ Total score from the model and tested focwsfiaf the individual subscales of the
PSPQ (Pragmatic Language, Rigid, and Aloof subsgdlépon entering these three
subscales, one (the Rigid subscale) subscale was to exert a significant effect on two
of the PSI-SF subscales, and hence was retairtee fimal model which included SQC
Total score, CBCL Total Problem Behavior score, F#gid score as predictor

variables, maternal age as a covariate, and tee gubscales of the PSI-SF as dependent

variables.
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Table 3.1

Child and Maternal Descriptives for the Primary Saen

Total sample Idiopathic autism  Autism withdile X Fragile X

group group aloneuyp

N =124 n =48 n=20 n =56
Child age
(in months)
M 75.54 83.72 67.79 68.87
SD 46.44 35.53 44.12 54.28
Maternal age
(in years)
M 36.28 38.15 34.37 35.15
SD 5.92 6.25 7.05 4.83
Maternal 1Q
(WAIS SS)
M 111.09 117.16 109.72 106.88
SD 13.02 10.10 13.66 702.
Total problem
behavior score
(CBCL T-score)
M 59.17 63.86 62.68 54.52
SD 10.21 8.51 8.08 10.25
Total score of
autism severity
(CARS total score)
M 30.18 35.37 34.92 24.56
SD 6.75 4.53 5.08 3.26
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Table 3.1 continued

Child and Maternal Descriptives for the Primary Saen

Total sample Idiopathic autism  Autism withdile X Fragile X

group group alonewgy

N =124 n =48 n=20 n =56
Total Parenting
stress score
(PSI-SF total
score)
M 86.86 94.78 91.74 80.31
SD 20.86 17.99 21.48 20.84
Range 46-137 58-137 56-130 46-130
Parent-related
stress score
(PSI-SF PD
score)
M 28.47 30.92 30.21 26.71
SD 9.37 8.59 9.61 9.45
Range 12-53 13-48 13-53 12-47
Child-related
stress score
(PSI-SF DC
score)
M 31.06 35.64 32.74 27.63
SD 9.40 8.10 9.97 8.79
Range 13-53 19-53 15-51 13-45
Parent-child
Interaction stress
Score (PSI-SF
P-CDI score)
M 27.34 28.22 28.79 25.98
SD 6.21 6.59 .35 6.12
Range 17-48 19-48 20-38 17-48
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Table 3.2

Measures Completed by Participant Group

Extant dataset Extant dataset Exdatdaset New IA
IA AFXS FXS alone recruits
n=48 n=20 n=>56 n=20
Demographic \ \ \ \
Form
PSI-SF v v v v
CBCL v v v v
CARS v v v
SCQ v
BAP-Q \
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CHAPTERA4

RESULTS

Preliminary Analyses

Analyses in the current study were conducted usiadgstatistical Package for the

Social Sciences version 21.0 (SPSS, Inc., Chichpgo |

Initial examination and testing assumptiombe first stage of data analysis
involved screening for missing data, normality, tiwollinearity, outliers, and errors.
Missing data were identified by inspecting frequetables. For all three subscales of the
PSI-SF, data were complete for 84% of cases. F&ICBotal Score, data were
complete for 84% of cases. For CARS Total Scorty d@re complete for 95% of cases.
For WASI IQ Standard Score, data were complet&®86 of cases. Data for child age
and maternal age were complete for 96% and 1008as#s, respectively. The “Exclude
Cases Pairwise” option was chosen for all analgseh that cases were excluded only if
they were missing data required for the specifalyms at hand. This method for
handling missing data was chosen as original ra filas were not available for the
extant data set such that missing data could batedp The data were then examined for
normal distribution of variables. Histograms andNal Q-Q plots were visually
inspected for all variables of interest. The Shapifilk Test of Normality was used to
statistically assess for normal distribution. Disitions for all continuous variables met

normal distribution criteria with the exception@ARS total score, child age, and the P-
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CDI subscale of the PSI. Log 10 transformation pdoces were applied these
variables appearing to violate the normality asdionpNext, the investigator examined
correlations among all variables by generatingraetation matrix. Pearson Product
Moment correlation coefficients were computed aawal lose found in Table 4.1.
Independent variables that were found to signitigacorrelate with the dependent
variables included Cars Total score (r = .218,05 for the PD subscale of the PSI-SF; r
= .248,p <.05 for the P-CDI subscale of the PSI-SF; and332,p < .01 for the DC
subscale of the PSI-SF), CBCL Total score (r =,539.01 for the PD subscale of the
PSI-SF; r = .544p <.01 for the P-CDI subscale of the PSI-SF; and#28,p < .01 for
the DC subscale of the PSI-SF), and WASI IQ sc@res423,p <.01 for the DC
subscale of the PSI-SF). Data were then screemedfticollinearity. Variance Inflation
Factor (VIF) estimates were examined for each &eifor overly high correlations
among the independent variables. All VIFs were thas five, indicating that
multicollinearity was not problematic with respéetstability of the regression
coefficients. Bivariate scatter plots were cond&ddo allow for inspection of linearity
between independent and dependent variables. iss@éction of plots indicated linear
relationships between variables of interest andae variables. Both independent and
dependent variables were examined for univariatenamltivariate outliers using
histograms and normality plots. The assumptiohamhoscedasticity was examined to

minimize biased significance levels through scaitets of the residuals.

Descriptive statisticsThe average age of mothers was 36.3 years (SB;=5
range = 20 — 51) for the total sample. Mothers ftbenlA group were significantly older

than mothers from the other two groups. The aveaageof male children for the total
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sample was 6.3 years (SD = 3.9; range = 11 monil#s6-years), with no differences
among groups reaching statistical significance. iflean WASI 1Q score for mothers
from the total sample was 111, with mothers fromlih group having significantly
higher scores than mothers from the other two ggolfmthers were predominantly
Caucasian (74%) and more than half reported haamngducational background of a
four-year college or beyond (55%). Twenty-one petrod the total sample reported
income in the low-income range (<200% poverty IgvBable 3.1 provides a summary of
descriptive statistics for child and maternal sdeimographic and study variables for the

total sample, and for each of the three materraig (ASD, FXS, and AFXS).

PSI Difficult Child (PSI-SF DC), Parent DistressS(FSF PD), Parent-Child
Dysfunctional Interaction (PSI-SF P-CDI), and Tdd&less scores were compared to
published norms, as cited in the PSI manual (dinsatoff = 90th percentile, Abidin,
1995). Forty-three percent of mothers from thaltsample reported total stress levels
exceeding the clinical cutoff (n = 46). The peregat of mothers exceeding the total

score cutoff by group were as follows: ASD = 67%S= 25%, AFXS = 47%).

Primary Analyses

Hypothesis 1: Compared to scores from mothers g$ loth FXS alone, scores from
all three domains of the Parenting Stress IndexsShorm (PSI-SF Difficult Child,
Parental Distress, and Parent-Child Dysfunctionatieraction domains) will be
significantly higher for mothers of boys with |Adamothers of boys with AFXS.
Parenting stress scores for mothers of boys witarid mothers of boys with AFXS

are not predicted to differ significantly.
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Results indicated a significant difference amormgugs on the combined dependent
variablesF (6, 202) = 3.25p = .005; Wilks’ Lambda = .83; partial eta square®8&8.
When the results for the dependent variables wamsidered separately, the only
difference to reach statistical significance wastie@ DC subscale of the PSI-S+(2,

103) = 9.01p =.000, partial eta squared = .15. Multivariateutes and between-subjects
effects for this analysis are summarized in Tak?e Bollow-up analyses were conducted
to identify the exact nature of significant diffaoes. Using a Bonferroni adjusted alpha
level, a significant difference in DC scores wasrd only between the IA and FXS
groups p = .000), with mothers in the 1A group reportingler DC scores than mothers
in the FXS group. No significant differences wevarfd between the 1A and AFXS
groups, or between the AFXS and FXS groups. Hahegyrediction that scores from all
three domains of the PSI-SF would be significahtgher for mothers of boys with 1A
and mothers of boys with AFXS was not supportestelad, significant differences
among groups were only observed for the Difficutil@ subscale of the PSI-SF, and the
only significant difference found in scores on tti@nain was between mothers of boys
with idiopathic autism and mothers of boys withgita X alone (with the 1A group

having higher scores than the FXS group).

Hypothesis 2Looking at the total sample of mothers, maternal ahild-level
variables will account for at least 25% variabilibpserved in maternal parenting

stress across all three domains of parenting stogsthe PSI-SF.

Hypothesis 3: Total problem behavior scores onGhéd Behavior Checklist
(CBCL) will show a unique association with childated stress scores on the

Parenting Stress Inventory — Short Form (PSI-SFidft Child score) compared to
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other domains of parenting stress. The nature isfaksociation is not predicted to

vary significantly by group.

In the final model, CBCL Total Problem Behavior ssaCARS Total score,
maternal 1Q, and the interaction between grouptaadCBCL Total Problem Behavior
score were entered into a multivariate multipleesgion as covariates, with group as a
fixed factor, and PSI-SF P-CDI, PSI-SF DC, and BEIPD as dependent variables.
Multivariate results and between-subjects effeatgHis analysis are provided in Table
4.3. The total variance explained by the model 8&8% for the PSI-SF P-CDF (7,

79) = 5.035p=.000), 57.8 % for the PSI-SF DE (7, 79) = 15.466p=.000), and 19.8%
for the PSI-SF PDH (7, 79) = 2.780p=.012). Hence, the hypothesis that maternal and
child-level variables would account for at leas¥@®ariability observed in maternal
parenting stress across all three domains of pagestress on the PSI-SF was partially
supported as the total variance explained by theeifor two of the three parenting

stress subscales exceeded the hypothesized level.

In the final model, child problem behavior (CBCLt&bScore) was found to
significantly predict all three subscales of thd-BE (partial eta squared = .182 for the P-
CDI subscalep = .000; partial eta squared = .455.000 for the DC subscale; and patrtial
eta squared = .128,= .001 for the PD subscale). Materi@l(WASI Standard Score)
was found to significantly predict the DC subsa#i¢he PSI-SF (partial eta squared =
.152,p = .000). The interaction between group and CBCtallsecore was also found to
significantly predict the DC subscale of the PSI{f&ttial eta squared = .092= .022).
Post-hoc probing of this significant interactiofeet indicated that each of the three

simple slopes (corresponding to each maternal gnaap significantly different from
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zero ((85) = 4.94p = .000 for the FXS group(85) = 4.45p = .000 for the AFXS
group, and(85) = 4.62 p = .000 for the IA group). Inspection of this irdetion
indicated that CBCL scores showed a stronger oglahiip with child-related parenting
stress as measured by the DC subscale of the Pfak&tothers in the 1A and AFXS
groups than with mothers in the FXS alone grou (Sgure 4.1).

To address Hypothesis 3, partial eta squared vaugsBCL Total Problem
Behavior score were compared across dependenblesi@gPSI-SF P-CDI, PSI-SF DC,
and PSI-SF PD) for each group of mothers. Partsatguared provides a measure of the
proportion of the variance in the dependent vaeiaiributable to the factor in question.
For mothers from the IA group, while obtained dréta squared values indicated that
50% of the variance in PSI-SF DC scores was attaiila to CBCL Total Problem
Behavior scores, only 30% of the variance in PSPSEDI scores, and 17% of the
variance in PSI-SF PD scores, was attributableB€ICscores. Similarly, for mothers
from the AFXS group, results indicated that 68%hef variance in PSI-SF DC scores
was attributable to CBCL scores, while only 24%haf variance in PSI-SF P-CDI
scores, and 27% of the variance in PSI-SF PD seeaissattributable to CBCL ratings. In
contrast, for mothers from the FXS alone groupainietd partial eta squared values
indicated that 26% of the variance in PSI-SF DQexa21% of the variance in PSI-SF
P-CDI scores, and 27% of the variance in PSI-SKs&ddes, was attributable to CBCL
Total Problem Behavior scores. These results peavjghrtial support for the prediction
that Total Problem Behavior scores on the CBCL wallow a unique association with
child-related stress scores on the PSI-SF Diffi@lild subscale compared to other

domains of parenting stress. While it was predithed no group differences would be
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observed in the nature of this association, thquenassociation between CBCL Total
Problem Behavior scores and child-related stressesdid not hold for mothers from the

FXS alone group.

Secondary Analyses

Hypothesis 4: For mothers of children with IA, b&dkal problem behavior scores on the
CBCL and maternal scores on a measure assessirfgdtures of the broad autism
phenotype (the BAP-Q) will make significant conitibns to the prediction of maternal
parenting stress across dimensions of stress medsur the PSI-SF while controlling

for child autism severity as measured by the SCQ.

Initial examination and testing assumptiomge first stage of data analysis
involved assessing for internal consistency on mregsfor this sample, and screening for
missing data, normality, multicollinearity, outlggrand errors. Missing data were
identified by inspecting frequency tables. Fortlatee subscales of the PSI-SF, data were
complete for 90.9% of cases. For CBCL Total Scdat¢a were complete for 86.4% of
cases. For SCQ Total Score, data were comple®@5t6€6 of cases. For all three
subscales of the BAP-Q, data were complete forf@@PBcases. Data for child age and
maternal age were complete for 95.5%. The “Excl0dses Pairwise” option was chosen
for all analyses such that cases were excludedibtilgy were missing data required for
the specific analysis at hand. This method waseadsie to the nature of missing data
for measures collected to address secondary apesifigally, individual data points
were not found to be missing in the raw data filestead, missing data were for entire

measures not returned with study packets. Hengaytation techniques were not
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appropriate for this analysis. The data were themened for normal distribution of
variables. Histograms and Normal Q-Q plots wereally inspected for all variables of
interest. The Shapiro-Wilk Test of Normality wagdgo statistically assess for normal
distribution. Distributions for all continuous vables met normal distribution criteria.
Next, the investigator examined correlations amalhgariables by generating a
correlation matrix. Pearson Product Moment cori@hatoefficients were computed and
can be found in Table 4.4. Independent variablaswiere found to significantly
correlate with the dependent variables included SOl score (r = .541 <.05 for the
PD subscale of the PSI-SF; r = .6p85.01 for the P-CDI subscale of the PSI-SF; and r =
462,p < .05 for the DC subscale of the PSI-SF), CBClal'store (r = .526) < .05 for
the P-CDI subscale of the PSI-SF and r = .14,01 for the DC subscale of the PSI-
SF), PSPQ Total score (r = .5p4 .01 for the DC subscale of the PSI-SF), the Aloo
subscale of the BAP-Q (r = .522< .05 for the DC subscale of the PSI-SF), the
Pragmatic Language subscale of the BAP-Q (r = .459,05 for the P-CDI subscale of
the PSI-SF), the Rigid subscale of the BAP-Q %%1,p < .01 for the DC subscale of
the PSI-SF), and maternal age (r = .452,05 for the PD subscale of the PSI-SF). Data
were then screened for multicollinearity. Variamciation Factor (VIF) estimates were
examined for each variable for overly high correlas among the independent variables.
All VIFs were less than five, indicating that matillinearity was not problematic with
respect to stability of the regression coefficieBivariate scatter plots were constructed
to allow for inspection of linearity between indegent and dependent variables. Visual
inspection of plots indicated linear relationshyesween variables of interest and

outcome variables. Both independent and dependeiables were examined for
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univariate and multivariate outliers using histagsaand normality plots. The
assumption of homoscedasticity was examined tomika biased significance levels

through scatter plots of the residuals.

Descriptive statisticsSThe average age for mothers from the secondanplsa
was 37.7 years (SD = 7.0; range = 25.7 — 48.2).aMeeage child age for this sample
was 9.0 years (SD = 3.4; range = 4.0 — 14.6). Nioee percent of mothers from this
secondary sample was Caucasian, and 35% reponadyte least a four-year college
degree. Thirty-one percent of these mothers regantmome at the low-income level
(<200% poverty level). Table 4.5 provides a sumnudrgescriptive statistics for child

and maternal sociodemographic and study variablethé& secondary sample of mothers.

PSI Difficult Child (PSI-SF DC), Parent DistressS(FSF PD), Parent-Child
Dysfunctional Interaction (PSI-SF P-CDI), and Td#éless scores were compared to
published norms, as cited in the PSI manual (ciniatoff = 90" percentile, Abidin,
1995). Seventy-six percent of mothers from th@sdary sample reported total stress

levels exceeding the clinical cutoff € 16).

Analysis In the final model, CBCL Total Problem Behavicoee, SCQ Total
score, BAP-Q Rigid subscale score, and maternahage entered into a multivariate
multiple regression as covariates, and PSI-SF P-EBLSF DC, and PSI-SF PD as
dependent variables. Multivariate results and betasubjects effects for this analysis
are provided in Table 4.6. The total variance ergld by the model was 57.1% for the
PSI-SF P-CDIF (4, 15) = 4.984p=.009), 67.5 % for the PSI-SF DE (4, 15) = 7.798,

p=.001), and 56.7% for the PSI-SF PD(4, 15) = 4.905p=.01). The only variable to
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make a significant contribution to the predictidritee combined dependent variables
was the Rigid score from the BAP-B (3, 15) = 3.556p = .045; Wilks’ Lambda = .549;
partial eta squared = .451. When the results ®dépendent variables were considered
separately, only the PD and DC subscales of theSIFStere significantly impacted by
BAP-Q Rigid scoresK (1, 15) = 6.565p = .022, partial eta squared = .304 &d., 15)
=11.566p = .004, partial eta squared = .435). AdditionaZ;Q was found to have a
significant impact on the P-CDI subscale ofy(1, 15) = 4.851p = .044, partial eta
squared = .244. Hence, the prediction that chitdblem behaviors and maternal features
of the BAP would make the most significant conttibas to the prediction of maternal
parenting stress was only partially supported. ¥hbite subscale of the BAP-Q was
found to make a significant contribution to paregiated and parent-child-interaction-
related stress domains, general child behaviorlpnadwere not found to have a

significant effect on parenting stress.
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Table 4.1

Pearson Correlation Matrix for Variables in thenfrary Analysis

Mom age
n

Child age
n

Cars total
n

CBCL

n

WASI 1Q

n

PD

n

Mom
age

1
130
A95%*
125
.168
124
.028
109
213
116
-.069
109

Child
age

A495**
125
1
125
127
122
.196*
109
-.066
115
.009
109

Cars
total

.168
124

127
122

1

124

424

107

275%*
114

213*
106

CBCL

.028
109
.196*
109
424
107

1
109

291%*
104

.539**
106

Income WASI
1Q
.091 213*
122 116
-271**  -.066
119 115
-.087 275**
117 114
-172 291*
108 104
.281** 1
111 116
-.189 .168
107 104

PD

-.069
109
.009
109
213*
106
.539**
106
.168
104
1
109

P-CDI

-.127
109
.057
109
.248*
106
544%*
106
.052
104
A442%*
109

DC

.016

109

.076

109

.332**

106

120**

106

A23**

104

S67**

109

Total
stress

-.062
109
.055
109
317+
106
126**
106
.281**
104
.836**
109
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Table 4.1 cont.

Pearson Correlation Matrix for Variables in thenfrary Analysis

Mom age Child Cars CBCL Income WASI PD

age total IQ
P-CDI -.127 .057 .248* S44x* - 112 .052
n 109 109 106 106 107 104
DC .016 .076 .332** . 720**  -.09 A23**
n 109 109 106 106 107 104

Total stress -.062 .055 317+ 726*%* -.159 .281**
n 109 109 106 106 107 104

P-CDI

A42**

109

S567**

109

.836**

109

DC

1
109
.593**
109
.763**
109

Total

stress

.593**

109

1

109

.882**
109

.[63*

109

.882*

109

109
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Table 4.2

Hypothesis 1 Multivariate Results

Effect Wilks’ Lambda F df Errordf sig.
Intercept .004 8637.203 3 101 .000
GROUP .832 3.250 6 202 .005
Tests of Between-Subjects Effects
Source Dependent Variable SS df MS F sig.
Corrected Model Log_P-CDI .04 2 .02 2.53 .085
DC 1404.69 2 7®.3 9.10 .000
PD 422.61 2 211.30 2.50 .087
Intercept Log_P-CDI 18452 1 184.52 21285.44 .000
DC 92150.26 2 92150.261194.21 .000
PD 77133.22 2 77133.22 911.46 .000
GROUP Log_P-CDiI .04 2 .02 2.53 .085
DC 1404.69 2 AR 9.10 .000
PD 422.61 2 211.30 2.50 .087
Error Log_P-CDI .89 103 .01
DC 7947.91 103 77.16
PD 8716.50 103 84.63
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Table 4.2 cont.

Hypothesis 1 Multivariate Results

Total Log_P-CDI 216.13 106
DC 112962.00 106
PD 96841.00 106

Corrected Total Log_P-CDI .94 105
DC 9352.60 105
PD 9139.10 105

Log_P-CDI R2 = .047 (adj. R = .028), PD R2 = .q46j. R = .028),
DC R2 = .150 (adj. R? = .134)
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Table 4.3

Hypotheses 2 and 3 Multivariate Results

Effect Wilks’ Lambda F df Error df sig.
Intercept .004 6548.49 3 77 .000
GROUP 941 .80 6 154 .030
CBCL cent. .546 21.34 3 7 00.0
WASI 1Q cent. .764 7.94 3 77 .000
CARS cent. .938 1.70 3 77 173.
Group*CBCL .854 2.10 6 154 076

Tests of Between-Subjects Effects

Source Dependent Variable SS df MS F sig.

Corrected Model Log_P-CDI 230 7 .03 5.04 .000
DC 4250.13 7 A . 15.47 .000
PD 1172.26 7 Hq7. 2.78 .012

Intercept Log_P-CDI 125.16 1 125.16  19138.43 .000
DC 61526.58 1 61526.581567.23 .000

PD 57532.44 1 57532.44 954.96 .000
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Table 4.3 cont.

Hypotheses 2 and 3 Multivariate Results

GROUP Log_P-CDI .02
DC 1.08
PD 20.77
CBCL cent. Log_P-CDiI A2
DC 2535.89
PD 700.32
WASI 1Q cent. Log_P-CDI .004
DC 557.13
PD 7.65
CARS cent. Log_P-CDlI .03
DC .48
PD 1.73
GROUP*CBCL cent. Log_P-CDI .01
DC 314.18
PD 8.04

.01
.54
10.39
A2
2%3b.
700.32
.004
574513
7.65
.03
48
1.73
.01
57109

4.02

1.72

.01
A7
17.57

64.60

11.62

.59

14.19
A3
3.77
.01

.03

e

4.00

.07

.042

.000

.004

.000
.000

.001

445

.000

123

.056

912

.866

480

.022

.935
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Table 4.3 cont.

Hypotheses 2 and 3 Multivariate Results

Error Log_P-CDiI 52 79 .01
DC 3101.39 79 23D
PD 4759.42 79 60.25
Total Log_P-CDiI 180.64 87
DC 99538.00 87
PD 88488.00 87
Corrected Total Log_P-CDI .75 86
DC 7351.52 86
PD 5931.68 86

Log_P-CDI R? = .308 (adj. R? = .247), DC R2 = .526j. R2 = .541)

PD Rz =.198 (adj. R2 = .127)



Figure 4.1

Interaction of GROUP and CBCL
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Table 4.4

Pearson Correlation Matrix for Variables in the @etary Analysis

Mom  Child Income SCQ CBCL PD P-CDI DC Total PSPQ PSPQ PSPQ

age age total stress Aloof PL Rigid
Mom age 1 537 171 526* -.028 452 289 -.022 247 -.059 .132 -.384
n 22 22 19 22 20 21 21 21 21 21 21 21
Child age .537** 1 .284 .164 -201 .060 .088 -162 -017 .021 148 -.261
n 22 22 19 22 20 21 21 21 21 21 21 21
SCQ total .526* .164 -.033 1 539* .541* 678 .462* .625** -559* -096 -.356
n 22 22 19 22 20 21 21 21 21 21 21 21
CBCL -.028 -201 -.300 539 1 391 526* .614** .585** .174 373 -.114
n 20 20 17 20 20 20 20 20 20 20 20 20
PD A452*  .060 -.041 541* .391 1 35**  .693** .899** 423 .644** 240
n 21 21 18 21 20 21 21 21 21 21 21 21
P-CDI .289 .088 145 .678** 526** 735" 1 .624** 876** 311 .364 292
n 21 21 18 21 20 21 21 21 21 21 21 21
DC -.022 -162 -.343 A462*  .614** 693 .624** 1 .888** .341 A459* 225
n 21 21 18 21 20 21 21 21 21 21 21 21
PSltotal .247 -.017 -.108 .625** . 585** 899** .876** .888** 1 522* .288 591**
n 21 21 18 21 20 21 21 21 21 21 21 21
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Table 4.4 continued

Pearson Correlation Matrix for Independent and Ddpat Variables for the Secondary Analysis

Mom Child Income SCQ CBCL PD P-CDI DC Total PSPQ PSPQ PSPQ
age age total stress Aoof  PL Rigid
PSPQ -215  -124 -478* 155 .603** .349 .386 574** 503 .888** .740** . 745**
n 21 21 18 21 20 21 21 21 21 21 21 21
PSPQ -.059 .021 -.559* 174 423 311 341 522* 452 1 S57**  .619**
Aloof 21 21 18 21 20 21 21 21 21 21 21 21
n
PSPQ PL .132 .148 -.096 373 .644** 364 .459* .288 412 -957* 1 223
n 21 21 18 21 20 21 21 21 21 21 21 21
PSEQ -384 -261 -.356 -.114  .240 292 225 591** 433 .619** 223 1
Rigid 21 21 18 21 20 21 21 21 21 21 21 21

n
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Table 4.5

Child and Maternal Descriptives for the Secondagfle

Frequency

N =20

Mean

Standard Deviation

Range

Child age
(in months)

Maternal age
(in years)

Maternal Race
White 90.9%
African American 9.1%

Maternal Education
Percent with college 35%
or above

Maternal Employment
Percent working outside  32%
the home

Total problem
behavior score
(CBCL T-score)

108.05

37.67

67.65

40.37

25.7

9.62

48 - 175

25.7 -48.2

50 -90
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Table 4.5 cont.

Child and Maternal Descriptives for the Secondagfle

Total score of
autism severity
(SCQ total score)

Total Parenting
stress score
(PSI-SF total score)

Parent-related

stress score

(PSI-SF PD score)
Child-related

stress score

(PSI-SF DC score)
Parent-child interaction
stress score

(PSI-SF P-CDI score)
BAP-Q total score
BAP-Q Aloof score

BAP-Q Pragmatic
Language score

BAP-Q Rigid score

17.86

100.10

33.71

39.29

27.10

2.93

2.93

2.69

3.15

6.33

22.86

7.70

9.80

8.26

q1

1.02

g1

.84

42 - 141

12 - 49

16 - 54

14 - 44

1.61-45

1.1-48

1.6-4.3

8145
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Table 4.6

Hypotheses 4 Multivariate Results

Effect Wilks’ Lambda F df Error df sig.
Intercept .936 .30 3 13 .826
MomAge .636 2.49 3 13 107
CBCL cent. 877 .61 3 13 .622
SCQ .675 2.09 3 13 151
PSPQrig .549 3.56 3 13 5.04

Tests of Between-Subjects Effects

Source Dependent Variable SS df MS F sig.

Corrected Model Log_P-CDI 777.75 4 194.44 4.98 .009
DC 1280.94 4 220 7.80 .001
PD 664.75 4 611 491 .010

Intercept Log_P-CDI 1368 1 13.68 .35 563
DC 16.98 1 6.98 41 .530
PD 34.61 1 34.61 1.02 .328

MomAge Log_P-CDI 12.24 1 12.24 31 .584
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Table 4.6 cont.

Hypotheses 4 Multivariate Results

CBCL

DC
PD
Log_P-CDiI
DC

PD

SCQ Log_P-CDI

PSPQrig

Error

Total

DC
PD
Log_P-CDI
DC
PD
Log_P-CDiI
DC
PD

Log_P-CDI

.001
177.75
16.55
78.33
15.75
189.26
116.66
29.79
101.15
474.97
222.41
585.21
616.01
508.21

15997.00

15
15
15

20

.001
FA(3)
16.55
78.33
15.75
189.26
16166
29.79
101.15
474.97
222.41
39.01
41.07

33.88

00
5.25
A2
1.91
A7
4.85
2.84
.88
2.59
11.57

6.57

.996

.037
.525
187
.506
.044
113
.363
128
.004

.022
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Table 4.6 cont.

Hypotheses 4 Multivariate Results

DC 32395.00 20
PD 23685.00 20
Corrected Total Log_P-CDI 1362.95 19
DC 1896.95 19
PD 1172.95 19

Log_P-CDI R2 = .571 (adj. R2 = .456), DC R? = .§@0]. R2 = .589)

PD R2 = .567 (adj. R? = .451)



CHAPTERS
DISCUSSION
The primary aim of the present study was to exteedcurrent literature by
increasing understanding of how specific child araternal factors impact the various
dimensions of parenting stress in three groupsghfi-isk mothers - mothers of boys
diagnosed with idiopathic ASD, mothers of boys diaged with ASD and associated
FXS, and mothers of boys diagnosed with FXS al@wlglitionally, the current study
sought to explore the relationship between materinatacteristics of the broader autism
phenotype and parenting stress in mothers of @nldith idiopathic autism spectrum
disorder.
Parenting Stress across the Three Groups of Mothers
The first research question posed in this cusamdy involved how levels of
reported parent-related, child-related, and paceiit-interaction-related parenting stress
vary across these three high-risk groups of motherhe existing literature, type of
disability has consistently been found an importeamiable in predicting maternal
parenting stress, with mothers of children with A&n reporting the most significant
stress elevations when compared to other groupsotiers. Previous studies, however,
provide few comparisons of levels of parentingsgracross the three high-risk groups of
mothers considered in the current study. Comptaréldose of mothers in the FXS alone

group, parenting stress scores from mothers of ayslA and AFXS were predicted to
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be higher across all three areas of parentingsstresessed in the current study. Results
provide partial support for this prediction. Whiteean stress scores across all three
subscales of the PSI-SF were, in fact, higher fothers of children with IA and mothers
of children with AFXS, differences among the grogpsnothers only reached statistical
significance for one subscale, the Difficult Chaichle (PSI-SF DC). For this subscale,
however, the only significant difference observexkwetween the 1A and FXS groups,
with scores from mothers from the IA group sigrafitly exceeding those of mothers
from the FXS alone group.

These results are consistent with previous finglsgggesting poorer outcomes
for mothers of children with ASD compared to mothef children with FXS (Abbeduto
et al., 2004). In the only previous study to lotkarenting stress levels across the three
groups examined in the current study, Mankowsk0D73@ound significantly higher total
stress scores on the PSI-SF for both mothers tdfrehi with 1A and mothers of children
with AFXS when compared to mothers of boys with F&8d no significant difference
between the IA and AFXS groups). While currentltssdid not indicate a significant
difference in reported stress between mothers freAFXS and FXS groups, a trend of
higher stress ratings for mothers of boys with ARX$pared to mothers of boys with
FXS alone was observed across parenting stressinwassessed. It should be noted that
the relatively small and unequal sample sizesearctirrent study may have impacted
power to detect group differences. Current reswdigertheless suggest that despite the
overlapping child and maternal profiles evidenthiase three groups, something in the
experience of parenting a child with ASD makes rargtparticularly vulnerable to

stress.
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In addition to partially replicating previously m@ped results, current analyses
extended previous findings by allowing for a mgoeafic examination of the nature of
these observed differences across groups. Spdigifittee current investigation examined
the experience of different domains of parentimgsst across these groups of high-risk
mothers, and identified one subscale from the ASHE Difficult-Child scale, as the
primary dimension of parenting stress for whictsthenothers’ experience of stress
varies significantly. This is an important findimgthat it may help to further clarify the
relative contribution of environmental (i.e., chilelated) and genetic (i.e., parent-related)
factors influencing the excessive levels of parenstress observed across these groups
of high-risk mothers. The Difficult-Child subscaléthe PSI-SF assesses for stress that is
more directly tied to a mother’s perceptions of ¢tatd’s difficult temperament and
challenging behaviors (e.g., by asking about pdraep regarding the child’s fussiness,
reactivity, and demandingness). That differencegported stress were significant for
this type of stress and not others (with mothesmfthe IA group reporting significantly
higher child-related stress than mothers from tK8 Broup) likely reflects a couple of
key factors. First, and perhaps most obviouslg finding likely reflects the increased
reported severity of child problem behaviors in thend AFXS groups compared to the
FXS alone group. This finding is consistent witk\pous reports of increased general
behavioral complications in children diagnosed WASBD compared to other
developmental disabilities (including FXS), ancelkinfluenced the pattern of current
child-related stress results. More importantly, boer, this finding also serves to
highlight the importance of environmental (childated) factors on the experience of

parenting stress in these three groups of mothers.
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Variables Contributing to the Experience of Paragtbtress

The second research question posed in this igatsn involved determining if
we could account for a meaningful amount of vatigbin maternal parenting stress in
the total sample of these three groups of highmskhers using family, maternal, and
child-level variables. Of the variables considerethe present study, only maternal 1Q,
child ASD symptom severity, and child problem bebess showed significant
correlations with any of the three sub-domainefPSI-SF. Results of regression
analysis only indicated significant main effects ¢bild behavior problems (across all
three parenting stress sub-domains) and matern@ril for child-related parenting
stress), as well as a significant interaction eftégroup and child problem behaviors
(only for child-related parenting stress). Resditsnot indicate a main effect for group
or for ASD symptom severity. When looking at theafimodel, the total variance
explained by all included variables was greatestte child-related parenting stress
domain from the PSI-SF, with nearly 58% of variaggplained. In contrast, the total
variances explained by the final model for the parelated and parent-child interaction-
related domains of the PSI-SF were significantlydng reaching only approximately
20% and 30%, respectively. These results likelygssgthat for all three groups of
mothers, other variables not considered in theectiistudy are exerting a considerable
influence on these two facets on parenting stitessare less directly tied to child factors.
Studies of other high-risk groups of parents haviact shown a greater influence of
some variables not employed in the current study,(parent-reported psychological
symptoms) on these two subscales of the PSI-SF wdrapared to the Difficult Child

subscale (Reitman, Currier, & Stickle, 2002).sltherefore possible that inclusion of
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these among other variables not considered inuhrertt study would have improved the
model’s fit for the parent-related and parent-cimiliggraction-related domains.

Consistent with previous findings from the autiserature (e.g., Ekas &
Whitman, 2010; Hastings et al., 2005), currentltesndicate that when considered
alongside ASD-related symptomatology, only geneindtl behavior problems make a
significant contribution to the prediction of patieg stress. This contribution of child
problem behaviors was significant across parerdirgss domains and across all groups
of mothers. The fact that ASD-related symptomsethtb be a significant predictor of
parenting stress across all three groups of motheesnarkable for several reasons.
First, these three groups of mothers can be thdogiepresent a continuum with regard
to both levels of parenting stress and ASD-relatgdptomatolgy (1A > AFXS > FXS).
Given this observed continuum, it would seem fdadib expect that the differences in
ASD-related symptomatology observed across the threups may be contributory to
the disparate levels of observed parenting st@ssent results indicate, however, that
differences in ASD symptom severity do not tell tisole story, and that more general
behavioral challenges may exert a more powerfelcein stress levels across all three
groups of mothers. Given the patterns observelddrdata, its stands to reason that while
increased ASD-related symptomatology may not dyeatcount for increasing levels of
parenting stress, that greater ASD-symptom sevisritgely associated with higher
levels of general problem behaviors, which areim impacting stress.

Given precedent in the existing literature, viewgrent results as further
evidence of a uniquely strong relationship betwgemeral child behavior problems

(rather than ASD symptom severity) and parentingsstwould seem a reasonable
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interpretation. However, the potential impact oithese two variables were assessed in
the current study is worth mentioning. Specificathe fact that level of ASD-severity
was determined via a clinician-completed measurévgeverity of general child
problem behaviors was assessed by maternal repgrhave impacted current findings.
An inherent limitation present in much of the ASI&XS parenting stress literature is
the frequent use of one informant (typically moff)go complete all study measures. The
potentially transactional relationship betweendlsiharacteristics and maternal stress
could be expected to result at times in an oveneda of the association between
maternal stress and child behavior problems. Spadif, a mother experiencing more
stress may be more likely to endorse more sevdravioaral difficulties for her child,
which could in turn impact findings. In the currestdy, the potential impact of maternal
stress on child behavior ratings was in essencevedin the assessment of ASD
symptom severity, but not for the assessment oéigéproblem behavior severity. While
it is unlikely that the effect of having differingehavioral informants could fully account
for the failure of ASD symptoms to make a significaontribution to the prediction of
stress in the current study, it is possible that tirethodology skewed results to some
degree. Specifically, results from previous invgatiions have noted poor agreement
between parent and clinician/teacher behavioralgat(e.g., Lecavalier et al., 2006) and
have indicated that reliance on maternal ratingshd@l problem behaviors may
artificially inflate the relationship between chibgéhaviors and maternal stress.

Taking a closer look at the nature of the signiftcateraction effect found in the
current study, follow-up analysis suggested thatstinength of the relationship between

child behavior problems and child-related parensitigss varied by group. Specifically,
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for mothers in the FXS group, the strength of #latronship between child behavior
problems and child-related stress was weaker tiatrobserved in the other two groups
of mothers. Though previous studies have indicatednnection between child problem
behaviors and parenting stress in mothers of @mnlavith ASD (e.g., Davis & Carter,
2008; Hastings et al., 2005), mothers of childratt\&XS (Bailey, Sideris, Roberts, &
Hatton, 2008), and mothers of children with AFXSafowski, 2007), none have
allowed for an examination of how the various digiens of parenting stress may be
impacted by child behavior across these three gradprrent results suggest that the
impact of child behavioral problems on child-rethstress is different for these three
groups of mothers, with the impact appearing ttebst for mothers of children with
FXS alone. As previously noted, problem behavitings in the current study were
lowest for children of mother’s from the FXS alagreup. So for these mothers, not only
are child problem behaviors fewer than those inother two groups, but the impact of
these general problem behaviors on the experiendald-related parenting stress is
less. In contrast, for the IA and AFXS groups, betral challenges are both more
severe, and exert more of an impact on stressslevel

The third research question examined the relatiprsttween ratings of child
behavior problems to child-related parenting steesses compared to the other domains
of parenting stress across these three groupgbfrisk mothers. While results did
indicate a uniquely strong relationship between CBCores and child-related parenting
stress for mothers of children with 1A and mothefrshildren with AFXS, this pattern
did not hold true for mothers of boys diagnosechAXS. Interestingly, for mothers of

children with FXS , the proportion of variance iarenting stress that was attributable to
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child behavioral problems was significantly lessgd amarkably similar across child-
related, parent-related, and parent-child inteoaetelated stress domains. This finding
provides further evidence of the different roletthaneral child behavior problems play
in influencing stress levels for these three groafgmothers.

A critical question that this set of finding raigeghat of what factors might be
accounting for the differential impact of behaviwoblems on stress in these three
groups of mothers. More specifically, what is itle experience of raising a child with
autism (with or without FXS) that sets it apartfréhat of raising a child with FXS
alone? And how might these differences be conndotbdw a mother perceives child
behavioral challenges? One possibility for consitlen in future efforts involves
assessing how the process of obtaining a diagnbsigtism (in IA and AFXS) may add
to the vulnerability of stress in these groups otimers compared to mothers of children
with FXS alone. For many families, the ASD evaloatprocess is marked by a series of
long and taxing appointments and wait lists thatadten one-two years long. In
contrast, the diagnosis of FXS is made using adbtest, which is frequently a less time
intensive process for families. The potential intghat this notable difference in the
diagnostic process may have on perceptions of tlelgaviors and stress levels across
these groups is worth exploring in the future. Amotpotentially contributing factor
worth examining in the future involves the specfaiterns of problem behaviors
observed in children diagnosed with ASD (with anthaut FXS). Because only total
problem behavior scores were considered in theentistudy, the possibility that
children from these three groups may exhibit déferpatterns of difficult behaviors

could not be assessed. Differing types or pattefiiehavioral challenges (e.g., greater
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sleep difficulties or self-abusive behaviors) inldten diagnosed with ASD could
account for the differential influence of genenaild behavior problems on stress across
these three groups.

The Broad Autism Phenotype and Parenting Stress

The fourth question posed as part of the currenjept involved considering what
the differential impact of ASD symptom severityngeal child behavior problems, and
maternal features of the BAP might be on the erpee of parenting stress in mothers of
children with ASD. Current results serve to at tgmstially replicate findings from
Ingersoll and Hambrick (2011) which indicated adicgve relationship between
maternal BAP characteristics and parenting sttagbe current study, although total
scores from the BAP measure failed to make a sogmif contribution to the prediction
of maternal stress, scores from one subscale ohdasure that primarily assesses rigid
and routine-oriented behaviors did significantlggtict both child- and parent-related
stress scores. It is worth noting that the behaVicnaracteristics tapped by the BAP
measure in Ingersoll and Hambrick’s (2011) studyaarite different from those tapped
by the measure employed in the current study.dt) fagid” behaviors (e.g., insistence
on sameness and resistance to changes to one’slnoutine) are minimally assessed
by the Autism Quotient which was used by Ingeraali Hambrick. In the previous
investigation, the impact of specific featureshad BAP was not parsed out as the AQ
produces only one composite score. As the coreresabf the BAP have yet to be firmly
established at this time in the literature, furtilmestigation that takes into account the

various dimensions of this construct will be neaegdn the future to help provide a
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better understanding of what specific featurehefBAP are associated most with the

experience of parenting stress.

As to the current finding indicating a significaffect of ASD-symptom severity
rather than general child behavior problems onrgarg stress (parent-child interaction-
related stress), one potential contributory fadateserving of consideration.
Specifically,the measure used to assess ASD-related symptomtgaévehis
exploratory analysis may have impacted findingse $bcial Communication
Questionnaire (SCQ) has rarely been used as a meeafsautism severity in studies
examining factors impacting parenting stress. Thabhgre is precedent for utilizing the
SCQ as an index of ASD-related symptom severity.(€harman, Howlin, Berry, &
Prince, 2004), very few of the studies contributinghe existing literature on the impact
of ASD severity on parenting stress have emplojiedrheasure. Hence, it is possible
that current results were impacted by choice &f théasure. Specifically, because the
SCQ was not originally designed to assess sympésergy, and only produces a
summary score reflecting the number of core ASDgms present for a child, it is
possible that the severity construct assessecinutrent study differs from that

typically assessed in the literature.

Limitations

Although the current study makes a contributiotheounderstanding of how
different dimensions of parenting stress are imgzhbly maternal and child factors for
three high-risk groups of mothers, some limitatipresent in the current project should
be mentioned. Consideration of the following limitas may help provide direction for

future research. First, limitations were evidentha current study with regard to
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recruitment strategies for both primary and secondamples of mothers. As is often the
case when working with special populations, theamutilized in the current study
were not randomly selected. Instead, this projelata upon families’ willingness to
volunteer for participation — a strategy which cameéth clear risks to external validity.
Additionally, recruitment strategies were not cetemt across groups of mothers, which
may have biased samples to some degree. Spegififallparticipants contributing to the
extant dataset, mothers of children with ASD wexeruited to participate in a study of
maternal well-being whereas the mothers of childveéh FXS were recruited for a study
with more general aims. Hence, potential IA resrwitth greater stress levels or
psychological symptoms may have been less (or paligrmore) likely to participate in
the study depending on their comfort level in disahg information related to their own
functioning. For newly recruited mothers comprsthe secondary sample in the current
study, a similar risk was present in that mothérshddren with ASD were specifically
recruited to participate in a study of maternat¢strand parenting experiences. Given this
recruitment strategy, mothers with greater levélsti@ss may have been more likely to
volunteer for the study, which may have elevatedsueed stress levels. This, in fact,
appears to be the case when we consider the pageeot mothers reporting clinically
significant elevations in stress from the secondaryple (76% of mothers from the
secondary sample versus 43% from the primary saffpiethe extant dataset).
Additionally, it is possible that mothers with magmptoms of the BAP may have been
lesslikely to participate in the current study, whictay have suppressed measured levels

of this variable.
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A second limitation present in the current studxoimes the lack of genetic data
for mothers, particularly FXS status informatiom feothers in the ASD only groups. For
mothers from both the extant dataset and the sacgisdmple, although attempts were
made to rule out the possibility of co-morbid FX5g(, by discussing family history of
possible FXS or intellectual disability), a chasti exists that a subset of mothers from
the ASD alone group also had FXS. Future studigsesfe groups of high-risk mothers
would benefit from increased efforts to collect ggnscreening data from all
participants, including mothers of children with BSThis type of data will be critical
not just for ensuring proper group assignmentatad for possibly gaining a better
understanding of the complex maternal-gene-behavieractions impacting these
groups of mothers.

Sample size is another potentially limiting fadtothe current study. For the
extant dataset, relatively small sample sizesjqudatly for the AFXS group, may have
impacted power to find significant effects. For exde, given observed trends, the
impact of ASD-related symptomatology on materniadsst should not be ruled out until
larger samples are included. Future attempts esdaciate maternal parenting stress in
these three groups of mothers would benefit fraigelaand more even participant
groups. With regard to the secondary sample of eretrecruited to examine BAP-
parenting stress relationship in mothers of childeth ASD, sample size was again a
significant limitation. Though meant to be explorgt the small sample for this
secondary analysis may have impacted power to tdatguficant effects reported in the

existing literature.
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As was previously noted, the current study was ksited by the use of single
informants to gather information on key construbtse to the reciprocal nature of
maternal and child factors and outcomes, reliamceaternal reports of both child
behaviors and stress in the current study may imapacted results. A majority of studies
contributing to the existing literature on develgmtal disability and parenting stress has
relied upon maternal reports. With the exceptioA8D severity data which was
assessed via clinician observation, data for &kotonstructs in the current study was
collected from mothers. Future efforts to bettedenstand the complex relationships
among child and maternal factors and parentingstnuld benefit from taking a multi-
rater approach. Collecting information from muléphformants for both maternal and
child behavioral variables (e.g., maternal BAP]ctproblem behaviors) and for maternal
outcome variables (i.e., parenting stress) woutdes® minimize the potential risk of
finding exaggerated relationships between variables

Another, and somewhat related, limitation to caristudy involves its cross-
sectional design. Few longitudinal investigatioagdnbeen conducted in this literature to
allow for development of a solid model concerning tlirection of causality between
child characteristics and maternal stress in thegalations. Future studies that employ a
multi-rater approach with data collected over nplétitime points will permit stronger
conclusions regarding causal relationships amortgmnmal and child variables.

Failure to employ other potentially important véates which may impact the
experience of maternal parenting stress, sucheaepce of social support, access to
diagnostic and treatment services, and coping,sigpgesent another limiting factor in

the current study. As a whole, existing studiesehagonsistently controlled for parent,
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child, and family variables with established lirtksamaternal parenting stress. While the
current study took steps to take into account Béggsuch as maternal age and 1Q, child
age, and family income, other variables that magrtex critical influence on the
experience of maternal parenting stress were nptamd. Given evidence from
previous research indicating that factors suchogsng strategies and social support may
at least partially mediate child behavior-stress mraternal BAP-stress relationships
(Ingersoll & Hambrick, 2011), future efforts woube@nefit from inclusion of measures
capturing these constructs. Also, as mentionediqusly, future studies would benefit
from consideration of what specific types of moeagral (non-ASD-related) behavioral
problems (e.g., sleep difficulties, aggression) maylifferentially impacting parenting
stress in these high-risk groups.

Implications for Practice

The current study provides critical information waltnican be used to help inform
screening and intervention efforts for those waghkivith families of children diagnosed
with ASD and FXS. Current findings also have impattimplications for helping to
disentangle the relationships among maternal tretiitd factors, and parenting stress in
these three relevant clinical groups. Potentiallicagions and applications of current
results are discussed below.

First, nearly half of the mothers from the primaample, and approximately
three quarters of mothers from the secondary samgperted levels of parenting stress
exceeding the PSI-SF clinical cut-off score. Thagaificant elevations in parenting
stress were observed across all three groups dferstDue to the host of known

negative outcomes associated with high levels odngang stress, including increased
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maladaptive parenting behaviors, greater incidefeeaternal psychopathology, poorer
engagement with services, and decreased benefiti@rvention services for children
(Osborne et al., 2008; Robbins et al., 1991), curs&ress findings cannot easily be
ignored. As providers of primary care and speciadtse and intervention are making
increasing efforts to apply family-centered prinegpto their practices, meaningful
assessment and management of parenting stressl sl®alcritical component. For
mothers of children in these high risk groups irtipalar, assessing and addressing high
levels of parenting stress may be key for improwhid, parent, and family outcomes.
Although a number of barriers are currently presdmnth hinder professionals working
with these families from incorporating parent wadling into treatment plans (e.g., time
limitations, lack of brief assessment tools, reinslement issues), accurate screening and
management of parenting stress in these and ojferrisk clinical populations seems an
important goal.

An additional implication of current results forténvention involves the type of
child variable identified as contributing most @r@nting stress across all three groups of
mothers. While observed trends likely indicate saffiect of ASD-symptomatology on
the experience of stress, results more clearlycatdia critical influence of more general
child behavioral problems on maternal stress levidle implications of this literature for
intervention are potentially positive in that tlypes of behaviors identified as most
stressful for mothers are also the types of belsgenerally thought to be most
amenable to intervention. While, certainly, effddamprove core deficits of autism
remain an essential component of interventiongfiddren with ASD and their families

(with or without fragile X); results would indicatkat efforts to decrease problem-

85



behaviors unrelated to ASD are also likely essefdgramproving outcomes for families.
Given the noted reciprocal relationships betweetemal stress, child behavior, and
even child responsiveness to intervention (e.goo@= et al., 2008), child and family-
based treatment programs incorporating treatmegééral maladaptive behaviors
would likely enhance benefits for both mothers tredr children.

Current results related to the BAP-parenting strelsgionship may also have
important implications for professionals workingtviamilies of children diagnosed
with ASD. Present findings point to certain subiclah characteristics of ASD as possibly
predisposing mothers to increased levels of pargriress. While additional research
will be necessary to fully parse out this effead &am determine what
mediating/moderating variables may also be at waukient findings suggest that
professionals should be aware of how parental cheniatics of the BAP may influence
the experience of stress. Given the very earlyestaf research in this area, however, it
should be noted that results may ultimately suggest liabilitiesand benefits associated
with expression of the BAP in parenting a childghased with ASD. While certain
characteristics of the BAP (such a rigid tendenaiesy predispose some parents to
increased stress, other characteristics may ssergeotective factors by increasing insight
and understanding into child behavioral charadiesis Specifically, it is possible that a
parent’s overlapping traits with her child on tipestrum may provide much needed
perspective for understanding the child’s sociaimmunication, and behavioral
challenges, and hence serve to improve copingdiginosis-related stress. Keeping a

strengths-based perspective in exploring the BAfRiang stress relationship will be an
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important goal for future efforts seeking to impeaautcomes for families impacted by

ASD.
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