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ABSTRACT

The purpose of the current study was to examine social cognition in children with
spina bifida and congenital hydrocephalus (SBH) and to determine whethesdefici
these domains are associated with poor social competence, utilizing corm@ptedial
cognitive neuroscience. To build upon extant literature, multi-method assessment
multi-informant data, and a developmental, biopsychosocial perspective wizedutil
Distinct aspects of social competence, as defined by social perfornsan skills, and
social adjustment, were considered.

The current study was designed to investigate: (1) differences in sogidtion
between children and adolescents with SBH and the general population, (2) potential
neuroanatomical predictors of social cognition for children and adolescentSB#t, (3)
whether measures of social cognition are useful in predicting social coo@ate
children and adolescents with SBH, and (4) whether developmental factorgé)e., a
need to be considered when addressing the association between social cognition and
social competence in these children. Findings suggest that children and adelélcent
SBH perform at a lower level of social cognitive functioning than typicallyldpuey
youngsters. In addition, there is evidence that these impairments in sooiibocogre
associated with poor social functioning. The findings vary based on the individual social
cognitive and social competence variables of interest. Implications fwe figsearch

efforts and clinical intervention are discussed.

Xi



CHAPTER|
INTRODUCTION

Due to significant enhancements in medical care, children with chror@ssts
are benefitting from improved medical prognosis and longevity. Therefargy more
children with chronic illnesses are living into adolescence and adulthood. Thagesha
highlight the importance of further research focused on the developmental esitcbm
these children. Given that social relationships become increasingly impstemtdren
enter school, social outcomes for children and adolescents with chronic illreeases i
area of research that demands further attention.

The literature on typically developing children emphasizes the importance of
associations between early peer relationships and later adjustmentic8ibpgathildren
who are rejected by or isolated from their peers are at risk for a vairigbpio
psychosocial outcomes, including internalizing and externalizing symptomseléw
esteem, and loneliness (Hartup, 1983; Ladd & Troop-Gordon, 2003; Parker & Asher,
1987). Successful friendships, however, have been shown to facilitate the learning of
behavioral and social norms and self-monitoring skills necessary for the cocgmfa
appropriate social interactions (Parker & Gottman, 1989). Additional oksbas
pointed towards the important role that social competence and interpersonallakiits
fostering the development of independent adult functioning (Spirito, DeLawydgrg, S

1991).



2

Research has indicated that children with chronic illnesses are aseuatmesk for
psychosocial maladjustment compared to their healthy peers (Blum, Resrigtg,Ne
St. Germaine, 1991; Lavigne & Faier-Routman, 1992; Morris et al., 1997; Walander &
Varni, 1998). As such, it is important to specifically explore the effects of peer
relationships and social competence on functional outcomes in children with chronic
illnesses. In addition, to better address any negative functional outcomes, ésisangc
to understand the factors that result in poor social outcomes.

The purpose of this study is to examine specific factors (i.e., social eegniti
functioning) that may contribute to poor social outcomes in children with spina bifida.
Social competence is believed to play an integral role in the development of chilthren wi
spina bifida (La Greca, 1990). In particular, social competence and positive peer
interactions could potentially enhance self-esteem, in addition to coping wWitbracc
condition, thereby leading to better psychosocial outcomes (Nassau & Drotar, 1997)
The presence of a chronic illness, however, presents many challengegotc
optimal social interactions. For example, demanding medical regimens ascabhy
limitations interfere with a child’s ability to interact with their pee a normative
fashion, thereby putting them at risk for poor social competence compared to their
healthy peers (Kokkonen, Kokkonen, & Moilanen, 2001; Nassau & Drotar, 1997).

The presence of a chronic illness that is characterized by neuroliogigial
presents further challenges that could negatively impact social functioDisguptions
in brain structure development can lead to impairments in cognition that are key

contributors to successful social functioning (Yeates et al., 2007). Theséwagni



deficits, in addition to other challenges faced by children with chronic illnesskys
heighten the risk for poor psychosocial outcomes. The field of social cognitive
neuroscience can provide a useful perspective on the social impact of childhood brain
disorder, such as congenital hydrocephalus. In particular it calls for greitnte

analysis of the social difficulties arising from neurological insult<i@ao, Berntson,
Sheridan, & McClintock, 2000; Moss & Damasio, 2001; Ochsner & Lieberman, 2001).
Using a heuristic model proposed by Yeates and colleagues (2007), the cudemtikt
utilize concepts of social cognitive neuroscience to better understand hovwogiaio
insults resulting from spina bifida with congenital hydrocephalus aftetalscognitive
functioning and, ultimately, social competence. Yeates and colleaguedlague
childhood brain injuries result in neurological deficits that can affect cegniti
functioning. In particular, they provide evidence that these early insults have
implications for the cognitive skills required for effective social infdramaprocessing

and social problem solving, ultimately hindering social competence.

Based on their example of childhood traumatic brain injury (TBI) and social
outcomes, Yeates et al. (2007) suggest that future research in the area of childhood bra
disorder follow a similar model that examines the relationship between sabstrates
and their cognitive-executive processes, social problem solving, and shasdheent,
peer interactions and relationships. Given that children with spina bifida with ctahgeni
hydrocephalus (SBH) are subject to neurological insults prior to birth ek Ito,

1998) and also tend to express difficulty with social competence (Borjeson & tegerg

1990; Holmbeck et al., 2003; Lord, Varzos, Behrman, Wicks, & Wicks, 1990), utilizing



Yeates’ heuristic would allow researchers to better understand the cognitbesses
that may explain these social deficits.

In addition to utilizing Yeates’ heuristic to understand the effects of childhood
brain injury on social outcomes in children and adolescents with SBH, a developmental
approach will be taken in the current study. Given that certain brain struchulego
gradual development, particularly those associated with social behaviemtagant to
recognize that age plays a salient role in determining when socialicegniicesses are
expected to come on line. As social demands increase (i.e., early to mid adelgscenc
the neurological and cognitive deficits seen in children with SBH are ligddgcome
more apparent or pronounced.

The present investigation includes a sample of children and adolescents with
spina bifida, a congenital birth defect in which the neural tube fails to close ceiyplet
during gestation, resulting in a lesion on the spine (Blum, 1991; McLone & Ito, 1998;
Wills, 1993). The presentation and impact of spina bifida varies depending on the level
of the lesion on the spine, in addition to other medical and neurological complications
(McLone & Ito, 1998). Physical problems associated with spina bifida includedim
mobility, neurogenic bowel and bladder incontinence, and neurological dafeits (
hydrocephalus), putting these children at risk for constrained involvement in social
activities, social isolation due to appearing different from their normallylcleing
peers, and cognitive/neuropsychological dysfunction.

By incorporating a social cognitive neuroscience perspective on how necablog

insults impact neurocognitive functioning and, ultimately, predict social outcdhges
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present study will add to the extant literature on social competence in children and
adolescents with spina bifida. In addition, developmental aspects of sociabrimgti
and neurological structure will be considered. The current study addrestdbitiag
guestions: (1) How is socially-relevant neuropsychological functiorsagaated with
social competence in children and adolescents with spina bifida? (2) After loogtia
features that may influence social outcomes (i.e., cognitive functioning8@n level,
and number of shunt revisions), does the association between social cognition and social
outcomes vary as a function of age for children and adolescents with spinatuifida a
hydrocephalus?

In the literature review that follows, the aforementioned concepts and their
importance to children and adolescents with SBH will be introduced. First, more
information about spina bifida and the orthopedic and medical features associated with
this chronic condition will be provided. Second, the neurological and neuropsychological
features of SBH will be discussed, followed by a review of charatitariof SBH that
have been shown to affect social and cognitive outcomes for these children and
adolescents. Third, the construct of social competence will be defined and its
components discussed, followed by a review of existing research on social carapete
the context of a chronic illness or physical disability, specifically SBHliscussion of
social cognitive neuroscience as a basis for understanding social competithes w
presented. Based upon this literature, the rationale for examining the tssdmaveen

social-cognitive processes and social competence outcomes in children asdesndsle
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with spina bifida and neurological deficits (i.e., hydrocephalus) will be providegllyi
several hypotheses for the current study will be proposed.

A greater understanding of the neuropsychological deficits commonly seen in
children and adolescents with spina bifida will better elucidate the real waplications
of these deficits on functional outcomes, particularly social competence. More
information about the specific neuropsychological deficits that are linked to paalr soc
outcomes in these children will inform caregivers and medical professiufrthls
specific cognitive domains that warrant assessment in these chikRiebabilitation
methods that target improvement in such domains will ultimately assist thiesercim
acquiring the skills necessary for successful social interactionsbthenhancing quality

of life.



CHAPTER 11
REVIEW OF RELEVANT LITERATURE
SpinaBifida

Spina bifida is the most common malformation of the central nervous system,
occurring in about 18 of every one hundred thousand live births in the United States
(Centers for Disease Control and Prevention, 2008). The cause of spina bifidesr@mai
mystery to the medical community. Researchers currently believe shawesingle
etiology, but rather a combination of factors that contribute to the developmenmaf spi
bifida, including genetic influences, environmental toxins, and nutritional detieie
(e.q., folic acid) (Lemire, 1988; McLone & Ito, 1998; Wills, 1993).

Prevalence rates of spina bifida vary substantially around the world. Thethighe
rates of spina bifida occur in the United Kingdom, where neural tube defectbdeave
estimated to affect as many as 4.13 per 1,000 pregnancies. Within the United States,
6,000 children are born with spina bifida annually. Rates range from as low as 0.1 to 0.4
per 1,000 live births among African Americans to approximately 1 in every 1,000 live
births among European Americans (Fletcher, Dennis, & Northrup, 2000; Lemire, 1988).
The most complex and severe form of spina bifida is called myelomeningoddbe kM
is the most prevalent form of spina bifida, accounting for 90% of cases (Norman,

McGillivray, Kalovsek, Hill, & Poskitt, 1995).
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Spina bifida begins 21-36 days after conception, often before a woman becomes
aware she is pregnant. It is during this stage of pregnancy that the embnjcas ¢
nervous system begins to develop through the formation of the neural tube. In typical
neural development, a flat group of cells begins to migrate inward, recegsiriga
embryo and forming a tube. Starting in the center of the embryo’s back and prgcessi
downward, the tube seals in a “zipping” fashion. The upper part of the neural tube forms
into the brain, while the lower part becomes the spinal cord and is soon covered by skin,
muscle, and bone. Spina bifida occurs when there is a disruption in the fusion of the
neural tube, resulting in an opening in the spine.

In the more common version of spina bifida, myelomeningocele, an opening is
left near the base of the spine where fusion was not complete. The bones of thalvertebr
column fail to fuse in the posterior midline, resulting in a protrusion of the spinal cord,
meninges, parenchyma, and nerve roots through the defect in the spine (Barkovich, 1995;
Menkes & Till, 1995), called a myelomeningocele. In a milder variant of the eamdit
lipomeningocele, a lipoma, or fatty tumor, protrudes from the spine (Bruner et al., 1999;
Children’s National Medical Center, 1995; McLone & Ito, 1998).

Once the neural tube fails to fully close, the open portion of spinal cord is left
unprotected through the remainder of prenatal development. Before birth, the womb and
amniotic fluid protect the exposed nerves. After delivery, however, the infant become
vulnerable to infection and further damage. As such, the majority of children born with
spina bifida undergo surgery within 24 to 72 hours of birth in order to place the spine in a

normal position and close the back (Children’s National Medical Center, 1995).
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Although post-natal surgery minimizes further damage to the infant with spina Hifida, i
does not correct many of the complications associated with incomplete formaten of
central and peripheral nervous system. As a result, these children face a olumbe
serious medical and developmental challenges.

Orthopedic and peripheral features. The degree of impairment experienced by
a child with spina bifida corresponds roughly with the level of the spine at whidm fus
of the neural tube failed and the myelomeningocele occurred. Spina bifida magtoccur
any level along the spine, including the base of the skull, the thoracic regiodZJinT
the upper back, the lumbar region (L1-L5) near the middle of the back or waist, or the
sacral region (S1-S4) at the base of the spine. Most children with spina bifida have
lesions in the lumbar region (Wills, 1993). Damage to the spina at the site of the
myelomeningocele interrupts the transmission of motor and sensory informatrah at a
below the lesion level. As such, higher lesions are associated with more significant
orthopedic and peripheral nervous system damage than lower lesions (Rintoul et al.,
2002; Wills, 1993).

The most common sensory and motor impairments associated with spina bifida
are difficulties with bladder and bowel control, ambulation difficulties, and skin
infections due to pressure sores or burns (Children’s National Medical Center, 1995;
McLone & Ito, 1998). Because the nerves regulating bladder and bowel functions are
located at the lower end of the spine, these functions are lost in nearly a#rchitan
with spina bifida (McLone & Ito, 1998). Motor and sensory nerves that project to and

from the feet, ankles, and lower legs are also commonly damaged, resulting iy sensor
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loss and paralysis in the affected regions. Therefore, most individuals with spiaa bif
experience some degree of ambulation impairment. Ambulation is typically
accomplished with assistance from wheelchairs, braces, or orthoses (Mclione
1998).

In addition to sensory and motor difficulties, which arise directly fronugted
peripheral nervous system communication, spina bifida is associated with g ofriet
other orthopedic complications. Some of the additional problems commonly seen in
spina bifida include scoliosis, kyphosis, and heightened vulnerability to bone fractures
(McLone & Ito, 1998).

Neurological features. In addition to the aforementioned orthopedic and
peripheral feature, spina bifida is associated with specific brain abrtesiallhe most
common neurological complication associated with spina bifida is hydrocephalah, whi
occurs in approximately 80 to 90% of those who undergo surgical myelomeningocele
repair (Dennis, Barnes, & Hetherington, 1999; Fletcher et al., 2000; Lemire, 1988;
Rintoul et al., 2002).

In spina bifida myelomeningocele, hydrocephalus is caused by a specific
neuroanatomical deficit known as the Arnold-Chiari Il malformation (Barkovich, 1995;
McCullough, 1990). This malformation involves the herniation of the hindbrain and
cerebellar tonsils through an opening at the base of the skull called the foragremma
The lower portion of the brain is forced through this opening and pushed into the spinal
canal, resulting in compression of the brain and obstruction of ventricular flow in the

third and/or fourth ventricles (See Figure 1; Bruner et al., 1999; Fletcher20G0;
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McLone & Ito, 1998). The result of this obstruction is the accumulation of cerefabspi
fluid (CSF) in the ventricles, which in turn causes ventricular enlargemerg. Thi
ultimately causes a reduction in cortical volume. Although mild hydrocephghussent
in most children with spina bifida at birth, it can worsen following surgical repahe
myelomeningocele because closure of the lesion eliminates a drainagaypfthw
cerebrospinal fluid. Within days or weeks of the surgery, placement of acuéantri
shunt, which redirects the fluid from the ventricle to another body cavity where iecan b
absorbed (i.e., the peritoneum in the abdominal region) is often necessary foetrd reli
the increasing pressure on the brain (Chumas, Tyagi, & Livingston, 200hédfletal.,

2000; McLone & Ito, 1998; Toporek & Robinson, 1999).

Figure 1. Chiari Il Malformation
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The impact of an enlarged ventricular system on the developing brain is complex.
Hydrocephalus produces increased intraventricular pressure that leads teoexpaiie
ventricles and ultimate displacement of adjacent brain structures. kupattihe third
and fourth ventricles tend to expand in a posterior-to-anterior direction, thefetynaf
the nearby white matter tracts. The mechanical distortion of the brain, combthed wi
impaired cerebral blood flow and changes in metabolism and neurotransmission, has been
implicated in the brain’s structural and functional alterations. Spaltyfic
hydrocephalus can result in axonal degeneration; compression of extraspladas
believed to effect neurochemical transmission; dysplasia of the corpossciaf;
stretching of the periventricular white matter; disruption of normal myeimatdamage
to the optic tracts; reduced blood flow to the frontal lobes; compression of the eodex;
reduction in the thickness of the cortical mantle, particularly in posterimmeg
(Barkovich, 1995; Del Bigio, 1993; Fletcher, McCauley, et al., 1996; Hannay, 2000;
Braun et al., 1997; Caner et al., 1993; Catalan et al., 1994; Del Bigio, 1993; Tashiro &
Drake, 1998).

In addition to hydrocephalus, children with spina bifida are at increasearrisk f
higher rates of other neurological abnormalities including numerous unusuallygyri
on the surface of the brain (polymicrogyria), malformation of the corpus callosum
aqueductal stenosis (blockage of the channel between ventricles that can lead to
hydrocephalus), beaking of the tectum (a malformation of the dorsal portion of the
midbrain positively correlated with abnormal eye movements), abnormalities of t

posterior fossa (the compartment in the back of the skull where the brain Iggomnal
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to the spinal cord), and other abnormalities (Fletcher, Bohan, et al., 1992; Fttaher

2000; Lemire, 1988; Wills, 1993). (See Figure 2 for these brain regions.)

Figure 2. Brain Regions of Interest
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In summary, spina bifida is clearly an early onset disorder with assocetedl
nervous system (CNS) difficulties beyond the level of the lesion. The most comdhon a
significant neurological abnormality associated with spina bifida myelomgecele is
hydrocephalus. It impacts the majority of individuals with this condition. The
hydrocephalus leads to stretching and thinning of the cortex, especially ingroste
regions and the corpus callosum. As such, spina bifida myelomeningocele with
hydrocephalus (SBH) represents a complicated series of neural ihatibegins prior to
birth, with persisting effects on development, including problems in the orthopedic,
cognitive, and behavioral domains (Anderson, 1975; Fletcher et al., 2000; Fletcher et al
2004; Wills, 1993).

The section that follows discusses the cognitive and behavioral implicatidres of t
aforementioned neuroanatomical features.

Neuropsychological implications. Recent research of children and adults with
SBH typically indicated a pattern of intelligence in the low average t@aggeange
(Friedrich, Lovejoy, Shaffer, Shurtleff, & Beilke, 1991; Holler, Fennelb<son, Boggs,
& Mickle, 1995; Hommet et al., 1999; Wills, Holmbeck, Dillon, & McLone, 1990). In
addition, most studies suggest that intellectual ability remains stefaes the life span
in this population.

Further examination of intellectual ability in children with SBH res¢hat their
verbal skills are typically more developed than non-verbal problem-solving skills
(Brookshire et al., 1995; Donders, Rourke, & Canady, 1991; Fletcher et al., 2000; Riddle,

Morton, Sampson, Vachha, & Adams, 2005). This difference is often small and is not a
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consistent finding in studies of children with spina bifida and congenital hydrocephalus
(e.q., Friedrich, et al., 1991; Hommet et al., 1999). Wills (1993) suggested that the
inconsistency of this finding might be due to the use of samples with hydrocephalus of
mixed etiologies. Whereas children with SBH may exhibit deficits in umotor
functioning that could impact performance on measures of Performance I} tfRi§2
children with other sources of hydrocephalus may demonstrate no impairments in this
domain. As such, impairment in PIQ is minimized for these children (Hommet et al.,
1999).

Hydrocephalus is associated with a variety of cognitive deficits. Althoexgra
reports suggest a normal or low-average intelligence in children with egdralus, this
does not necessarily mean the absence of neuropsychological deficits (Bel#stei@,
Lorber, Priestley, & Smith, 1992; Prigatano, Zeiner, Pollay, & Kaplan, 1983). The
academic difficulties present in these children, (i.e., mathematits Is&ihg less
developed than reading skills; Barnes et al., 2002), for example, may be assotated w
cognitive deficits that are not properly measured by standard measiu@g&oigatano
et al., 1983).

There is much evidence to suggest reduced efficiency of complex visuospatial
abilities in children with SBH (Dennis, Fletcher, Rogers, Hetheringidfrancis, 2002;
Dennis, Rogers, & Barnes, 2001; Donders, Canady, & Rourke, 1990; Fletcher, Francis, et
al., 1992; Fletcher, McCauley, et al., 1996; Prigatano et al., 1983). In part, these
impairments appear to be due to occulomotor difficulties, such as poor visual tracking

and strabismus, caused by compressed or malformed cranial nerves (Wills, 1993).
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Additionally, it has been suggested that these visuospatial deficitseftection of
damage done to the posterior regions of the brain due to the posterior-to-anterior
expansion of the ventricles seen with congenital hydrocephalus (Dennis et al., 1981;
Donders et al., 1991; Fletcher, McCauley, et al., 1996).

In addition to visuospatial difficulties, children and adolescents with spina bifida
have clear motor and sensory deficits resulting from the original spamahland
subsequent nerve damage. These insults impact ambulation and other motor functions in
the lower extremities of individuals with spina bifida. Those with hydrocephalus, i
particular, demonstrate abnormal hand functioning (Fletcher, McCauley, et al., 1996;
Hetherington & Dennis, 1999; Holler et al., 1995; Wills, 1993). Poor performance on
gross and fine motor function and bimanual motor function in children with SBH has
been attributed to the neurological insults that occur as a result of hydroceprata®,
Junque, Poca, & Sahuquillo, 2001).

There is also information to suggest deficits in attention in children and
adolescents with SBH. Parents and teachers commonly observe that childr8BMit
have difficulties focusing and sustaining attention. Many children with shunted
hydrocephalus receive stimulant medications for these attentional probléhs little
research has been conducted in this area supports the above anecdotal evidence. In
particular, children with SBH have shown difficulty with tasks that requireasesi
visual attention (Snow, 1999; Wills, 1993), and with focusing and shifting attention,
compared to those with attention deficit disorder and normal controls (Brewehef|et

Hisock, & Davidson, 2001). Dennis, Edelstein, Copeland, et al. (2005) and Dennis,
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Edelstein, Frederick, et al. (2005) also found that, relative to controls, childreS8 BH
engaged and disengaged from stimuli more slowly, which is consistent withrnmepés
in the ability to shift attention.

The deficits in focusing, engaging, and shifting attention are hypothesized to be
under the control of attention systems controlled with the posterior regionshyathe
(Dennis, Edelstein, Copeland, et al., 2005). It is well-known that the ventricles in
children with SBH expand in a posterior-to-anterior direction as CSF acatasul
(Raimondi, 1994). As such, these studies implicating the posterior system innkieratte
deficits in these children are consistent with the fact that the posterionseay the brain
are especially susceptible to damage in this population.

The few studies examining memory features in children with SBH havedffer
mixed results. Some authors have found verbal and visual memory impairments
(Fletcher, Francis, et al., 1992; Holler et al., 1995; Hommet et al., 1999; Mafltanar
Cornoldi, & Donadello, 2003; Prigatano et al., 1983; Scott et al., 1998), whereas others
have not (Donders et al., 1991).

Although there have been relatively few studies investigating executivioiusic
in children with spina bifida and hydrocephalus, there has been a more recentimterest
further examining these higher order cognitive abilities in this pdpualatVhile damage
to the prefrontal cortex often results in executive impairment, executitendyisn does
not imply damage exclusively to the frontal lobes. Deficits in these hayter
cognitive functions can also result from damage to other brain areas wduelthe

frontal lobes intact but inaccessible. For example, damage to the frontaltsabcor
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white matter circuits, which commonly occurs as a result of congenitabd¢sinalus,
can disrupt communication between the prefrontal cortex and other areas of the brain,
resulting in executive dysfunction (Denckla, 1996; Fletcher, Brookshire, @086). As
such, it is clear that executive dysfunction is a potential outcome for childieSBH.

Executive functioning is a term used to describe higher-ordered cognitive

processes, such as creative thinking, problem solving, and planning behavior. In addition

to the cognitive aspect of executive functioning, researchers and pracsiidse
recognize an observable behavioral component to executive functioning. Problem
solving, planning, and organization skills are often suggested as outward behavioral
aspects of executive functioning (Brocki & Bohlin, 2004; Gioia, Isquith, Guy, &
Kenworthy, 2000). Disinhibited, impulsive, and poorly regulated behavior is generally
thought to reflect deficits in executive functioning (Eslinger, 1996) and elusittedact
that there is a social component to executive functioning.

In her 1993 review, Wills found some evidence of social impairment in children
with spina bifida that appeared to be associated with behavioral dysregulation and
impaired self-awareness. More recently, researchers have found evidamnggetst hat
children with spina bifida exhibit some difficulties with adaptive problem-solvmb a
deficits in cognitive flexibility (see Fletcher, Brookshire, et al., 13w, 1999).
Fletcher, Brookshire, and colleagues (1996), in particular, found that those children with
SBH display poorer conceptualization and strategizing abilities than ththsmutvi
hydrocephalus. Others have found evidence of observable deficits in executive

functioning in adolescents with SBH (Mahone, Zabel, Levey, Verda, & Kinsman, 2002),
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indicating problems with initiation, working memory, planning/organization, self-
monitoring, metacognition, and emotional control relative to controls. Thesesresult
however, have been challenging to replicate. As a result, the full rangecotiee
deficits associated with SBH remains unclear.

Of particular interest for the current study is the verbal profile of thatbeSBH.
In general, children with spina bifida usually acquire speech at the sanas rigpically
developing children, and verbal abilities in these children appear to be relatively
preserved (Wills, 1993). Closer examination of these “preserved” verbakabilit
however, has highlighted deficits in verbal learning (Yeates, Enriles, IBldmenstein,
& Delis, 1995) and speech fluency and articulation (Holler et al., 1995; Hubemédra
Dennis, Brettschneider, & Spiegler, 2002).

Despite the fact that the form and content of language are often intact, children
with SBH commonly demonstrate difficulties with pragmatic componentsglikge,
particularly in oral discourse (Brewer, et al., 2001; Dennis, Jacennik, & Ba19@4,
Vachha & Adams, 2002). In particular, some children with SBH manifest tioktal
party syndrome,” which is characterized by hyperverbal behavior with gbodlaion
and vocabulary above the apparent mental level (Hurley, Dorman, Laatsch, Bell, &
D’Avignon, 1990). Despite these apparent strengths, this type of speech atealitiof
shallow intellect and characterized by poor social and academic skills.iohddli,
tangential language irrelevant to the conversation, excessive use of sterpbtgses
(i.e., use of jargon and clichés), over familiarity of manner, and verbal peaaSenere

characteristic. Because children with SBH are frequently chatisiand talkative
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(Hurley, et al., 1990), caregivers often underestimate the severity otdiggitive
impairments (Mahone & Bernstein, 1993). Since relatively preserved verlsbséi
usually sufficient to meet the early demands of the academic environmentighey a
initially placed in traditional classroom settings with children of the seimanological
age.

The hyperverbalization characteristic of cocktail party syndroraksdsoften

considered to be an executive deficit insofar as it exemplifies behavisraigdyation
and poor social judgment. With age-related increases in social and academic
expectations, organizational deficits become more apparent (Bernstein, 20GQichAs
these children appear to be increasingly off-track developmentally in coorptoitheir
peers as environmental demands increase. Elements of this behavior may also be
understood in terms of impairments in pragmatic aspects of language (e.grsabonal
rules enjoining speakers to be brief, take turns speaking, and stick to the topic).
Additionally, an inability to regulate language as a function of context is alsoemppa
(i.e., understanding nuances of body language and differences betweerafmimal
informal situations). Some authors have suggested that disruption of corticahi®ssoci
fibers secondary to hydrocephalus may result in hyperverbal speech (Ddralers e
1990; Emery & Svitok, 1968; Fletcher & Levine, 1988; Stark, 1977). Consistent with
this possibility, Hurley et al. (1990) note that right hemisphere lesions caysédriting
may be responsible for deficits in comprehension of tone and emotion in language. This,
in conjunction with deficits in executive functioning, may contribute to the cocktayl par

syndrome.
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Additional cognitive constructsof interest. Given the above discussion of
“cocktail party syndrome” and how it seemingly impacts social interacéiods
functioning, the current study will examine cognitive skills that are likeiynpact
verbal interactions and, subsequently, social competence. These constrdisisussed
in the following section.

Language pragmatics, inference making skills, and nonliteral language.
Language pragmatics is a neuropsychological construct that refesgttofa
sociolinguistic rules related to the ability to use language in a social amdwooative
manner (Carrow-Woolfolk, 1999; Owens, 1988). Children with such skills are able to
readily understand and utilize specific types of language given the sadiektcat hand.
In addition, they are more likely to know when and how to modify language accordingly
(e.g., in informal vs. formal situations).

Inference making skills refer to the ability to makes inferencesdratce
meaning when reading or listening to a story. Moreover, the ability to understand
nonliteral language also falls within this set of skills. A child who does not have
adequate inferential making skills has difficulty understanding the ngeahestory
(i.e., meaning construction). It appears that children with spina bifida hacesdefi
language pragmatics and inference making skills (Barnes & Dennis, @AB&; Wyke,
1984); however, little research has examined these neuropsychological faatutks
resulting functional consequences for these children and adolescents. Theoability t
utilize language appropriately given contextual clues and infer meaomgvirbal

interactions that may not be literal in nature can be clearly seen as st@tsaey to
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effectively navigate social interactions. Deficits in these neuropsygical domains
may contribute to the aforementioned “cocktail party syndrome,” which is ¢barad
by an inability to effectively engage in a back-and-forth conversatiomodadack of
understanding the state of mind of others. As such, it follows that they are likely key
components to social competence. The connection between these neuropsychological
constructs and social outcomes will be discussed in sections to follow.

Emotion recognition. Emotion recognition is a neuropsychological construct that
refers to the ability to interpret the emotions or mental states of othex trastatic or
dynamic facial expressions or from verbal cues (e.g., tone; See Golan;Balnen, Hill,

& Rutherford, 2007). The ability to read facial expressions and interpret mood from
verbal intonation and extract cues from them about social behavior is an important
component for adequate social interaction (Gnepp, 1983). To process social ioformati
accurately and to be able to respond to situations in socially appropriate vdayisluials
must read the affective states of others (Boyatzis & Satyaprasad, 19@4¢oristruct of
emotion recognition has received little attention in the study of childrénspiha bifida.
However, it is likely to be a skill that has implications for successful satekictions

for this population. There is some evidence that children and adolescents with spina
bifida are at greater risk for nonverbal learning disabilities than themailyrdeveloping
peers (Yeates, Loss, Colvin, & Enrile, (2003). Given that children with nonverbal
learning disabilities have been found to be impaired in their ability to readily and

accurately perceive emotion from facial expressions (Rourke et al., 20022178t
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Spiers, 2001), it is likely that those with spina bifida will exhibit similaraitsfin
emotion recognition.

As with language pragmatics and inference making skills, deficits in @moti
recognition can clearly impede success in social interactions. Dennisares§1993)
found that children with spina bifida had difficulty forming speech acts kectdhe
perceived beliefs, plans, and intentions of a speaker with whom they were engaged in
conversation. This lack of foresight may be reflective of the inability oétblesgdren to
effectively assess facial expressions, body language, and verbal.eydsr{e of voice),
ultimately contributing to the aforementioned “cocktail party syndrome.” As duegh, i
important to further examine emotion recognition abilities in this population.

Predictors of Functional Outcomesin Spina Bifida

Functional outcomes refer to one’s ability to perform activities relevanilio da
life including physical, social, and personal activities (Drotar, 1998). Althdwegh t
reasons for functional impairment in spina bifida are not well understood, studies
investigating the predictors and correlates of adjustment provide some inforsiadut
the features of spina bifida that impact adaptive functioning. Several studeefobad
shunt status to be a consistent predictor of adaptive outcomes in children and adolescent
with spina bifida. In general, those with shunted hydrocephalus seem to haee great
impairment in cognitive and social domains than either those without hydrocephalus or
those with arrested hydrocephalus who never required shunting. For example,
Hommeyer, Holmbeck, Wills, and Coers (1999) found that children with shunts reported

more attention problems relative to unshunted children with spina bifida. Additionally,



24

Bier, Morales, Liebling, Geddes, and Kim (1997) found a relationship between number of
shunt revisions and nonverbal intellectual functioning, such that the number of shunt
surgeries accounted for almost one third of the variance in their nonverbal intelligenc

Spinal lesion level has also been considered to be an important predictor of
outcomes in spina bifida. In one study (Bier et al., 1997) lesion level accounted for one
guarter of the variance in general intellectual functioning in their samglaldfen with
spina bifida, with higher lesion level predicting lower scores. Hommeyér(é889)
found that children with lower lesion levels participated in more activities thairexni
with higher-level lesions, perhaps indicating that lesion level is a predicsorcial
competence. Not all studies, however, show consistently better outcomes for children
with lower lesion levels. Some studies have reported lesion levels to be positively
associated with global self worth and self esteem in physical appeasach that
children with greater cognitive and physical impairments had higher sadneshan
those with milder disabilities (Minchom et al., 1995). This counterintuitive phenomenon
has been referred to as the “marginality hypothesis” (Bruhnm, Hampton, & Chandler,
1971; McArney, Pless, Satterwhite, & Friedman, 1974; Pless & Pinkerton, 1975), which
theorizes that children with less severe forms of disability show moregsahl
impairment because they find it difficult to fit in with typically developingrpd®mit do
not necessarily identify with or relate to more severely disabled chijHi@mbeck &
Faier-Routman, 1995; Minchom et al., 1995). This may result in children with lower-
level lesions perceiving themselves as having fewer friends than those wath wor

condition severity.
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The aforementioned study findings suggest that shunt status and lesion level
contribute to the prediction of cognitive and adaptive functioning and the psychosocial
adjustment of children with spina bifida. Children with more complications related to
hydrocephalus and higher lesion levels tend to exhibit more intellectual aat soci
impairment (but less awareness of their social pitfalls) relative tdrehilwith more mild
and uncomplicated cases of spina bifida. The specific cognitive sequelae of
hydrocephalus that predict social and functional difficulties have yet t@bked.

Fletcher, Brookshire, et al. (1996) suggest that the neurological complicationmtess

with spina bifida contribute to impaired “higher order” cognitive functions, such as
executive functioning and attention, which in turn predict functional outcomes above and
beyond general intellectual ability. Landry, Robinson, Copeland, and Garner (1993)
likewise reasoned that children who show deficits in planning, sequencing, andproble
solving (i.e., executive functions) may have difficulty identifying and dematnsg a

flexible set of social behaviors necessary for successfully navigatiagsdisocial

situations.

The link between executive functions and social competence is suggested by
researchers who reason that higher order cognitive skills are prerequoisites f
appropriately traversing the social world (see Landry et al., 1993). Howgahdory
has not been tested thoroughly. In a recent study, Rose and Holmbeck (2007) compared
adolescents with spina bifida and a matched comparison group. They found clear
differences between groups on measures of attention and executive functie@mg, e

when controlling for intellectual ability. They suggested that the eftécts
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hydrocephalus and/or shunt surgery were major factors in the group diferdnce
addition, performances on measures of attention and executive function were found to
predict social adjustment, such that poor performance was associated witedmpa
social competence.

In the section that follows, the construct of social competence will be discussed.
Since successful social interactions require that individuals be able ty ratetpret the
desires and intentions of others, it follows that certain cognitive skills musvb®pled.
While executive and attentional skills have been shown to affect social functieaag (
above), it is possible that there are very specific cognitive abilitiesnioat social
competence. In particular, inference making skills, language pragnaatccemotion
recognition require that one is able to appropriately assess subtletiembirderactions
and respond in a manner that suggests sociability. As such, further exploratior of thes
cognitive domains and their association with social skills in children with spida sf
warranted.
Defining Social Competence

Researchers have offered many definitions of social competence. Most have
suggested that social competence involves how effectively a person funstams a
individual in dyadic relationships and in groups (Bukowski, Rubin, & Parker, 2001).
Rubin and Rose-Krasnor (1992) have defined social competence as the abilitywe achie
personal goals in social interaction while simultaneously maintainingyeositi
relationships with others over time and across situations. This definition infyates t

both individual and social goals are important aspects of social competence.
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Cavell (1990) proposed a tri-component model of social competence in an attempt
to reconcile disparate views of the construct (see Hops, 1983; McConnel & Odom, 1986;
McFall, 1982). The subcomponents, social adjustment, social performance, and social
skills were meant to simplify past attempts at operationalizing socigleternmce.
Additionally, Cavell presented his model as hierarchical, with social adjusase¢né
ultimate goal. Social skills refers to specific abilities that enableémperform
competently within social tasks. These skills allow for a sequence of fundtonalus
encoding (ability to effectively perceive and interpret social stina})i decision making
(ability to propose and justify an action and evaluate its impact on otheragEeland
response enactment (ability to generate the proper sequence of behal/ioekan
adjustments in accordance with peer feedback; Dodge & Murphy, 1984; McFall, 1982).

The second component of Cavell's (1990) model, social performance, refers to
children’s actual behavior in social interactions and whether their respoassteative
both in achieving their own goals and in maintaining positive relationships. Finally,
social adjustment reflects the extent to which individuals are curretiigvaieg socially
desirable and developmentally appropriate goals. Social adjustment includesyrtae
guality of the child’s relationships as perceived by others (i.e., parents ahdrgabut
also the child’s self-perception of loneliness, social support, or social setfres

Rubin, Bukowki, and Parker (2006) have suggested that the study of social
competence must primarily recognize that children bring certain indivothaahcteristics
into their interactions with others. These characteristics, which compreause

intelligence, include (1) the ability to regulate emotion; (2) ways of thqnbout how to



28
solve social problems; (3) a repertoire of means to achieve soaial ¢4) the capacity
to predict the consequences of strategies chosen to navigate interactiongtsacrak
goals, for both the self and others; and (5) thoughts and feelings about the ddif'toabi
have successful social interactions. This so called social intelligepdes that social
competence is determined, in part, by a set of cognitive skills. Children’s socia
interactions depend not only on these individual characteristics, but also on the
characteristics and behaviors of those with whom they are involved. Ulgnthgse
interactions give rise to longer term relationships (i.e., friendships), Wi distinct
properties, such as closeness and commitment.

In their attempt to better understand social outcomes in childhood brain disorder,
Yeates et al. (2007) drew from research in developmental psychology/psyaiogat
to better understand the various aspects that inform social competencengdJtilizi
traumatic brain injury (TBI) as an example, Yeates and colleagues dsnuss
childhood brain disorder can give rise to significant social problems. Spdygjftbaly
discuss how the focal lesions that are typically associated with TBI (fleamdednterior
temporal regions) are found in locations implicated as the neural subsfratesal
information processing and regulation of social behavior (Adolphs, 2001; Grady &
Kneightley, 2002). In addition, they present a review of the literature indichtihg t
children with severe TBI are less skilled at social problem solving andtackas less
socially competent than children who have not experienced chronic illness or injuries
involving the brain (Janusz, Kirkwood, Yeates, & Taylor, 2002; Taylor et al., 2002;

Yeates et al., 2002).
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Yeates and colleague’s heuristic model (see Figure 3) can effedtesatilized
to elucidate the links between neurological insults, their subsequent neuropsigetholog
deficits. An examination of these constructs within such a framework ulymate
provides a better understanding of how deficits in the areas of social skillaciies,
and social adjustment are linked to social maladaptation. The section that follows
discusses the links between the specific components of social competence and
neuropsychological functioning.
Components of Social Competence and their Link to Neuropsychological
Functioning

As mentioned above, social skills are individual characteristics that contigbute
the determination of social competence. Social information processing, inlaartas
been considered a key component of social skills and a critical determinantabf soci
competence (Crick & Dodge, 1994; Rubin & Krasnor, 1986). Social information
processing is conceptualized as a series of distinct mental steps ldvaincimnplement
when faced with a social situation. Crick and Dodge (1994) proposed that children enter
social situations with a set of biologically limited capabilities, in additbomémories of
past experiences. When faced with external cues, their behavioral respohsecison
of how they process those cues in light of their capabilities. The six mental steps
proposed by Crick and Dodge include (1) encoding of external and internal cues, (2)
interpretation and mental representation of those cues, (3) clarification airosetd a
goal, (4) response access or construction, (5) response decision, and (6) behavioral

enactment. Essentially, a child is faced with the tasks of interpretingccies/



Figure 3. Yeates’ Heuristic Model
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situations, clarifying for goals both for themselves and others, germgeedternative
responses when expected outcomes are not experienced (i.e., troubleshoatotmig sel
and implementing responses, and evaluating the outcome. Researchers ¢ften asse
social problem solving by asking children to reflect on and answer questions about
hypothetical social dilemmas (Dodge, Laird, Lochman, & Zelli, 2002).

Recently, theorists have begun to recognize that social information pngcsss
dependent on other cognitive and affective factors. Specifically, resesahatver
highlighted the important role that language pragmatics, inference makiecutive
function, attention and emotion recognition play in social interactions (Dodge et al
2002; Guralnick, 1999; Lemerise & Arsenio, 2000). Children who have deficits in these
cognitive domains are at risk for impaired social functioning and peer ogjedti
particular, appropriate executive and attentional skills give rise to hilexiaility, the
ability to inhibit inappropriate behaviors, focused attention, and employment of working
memory skills. Children who lack these skills are likely to appear impulsive anceunabl
to maintain socially appropriate interactions. Likewise, the ability toem@krences
about both nonverbal and verbal cues in social conversation and to correctly identify and
respond to the emotions of others plays a significant role in the determination bf socia
competence. Without these skills, children appear socially insensitive andaghskil
Such awkward behavior leaves them at risk for peer rejection (Kavale & Epi986;
Semrud-Clikeman & Hynd, 1991; Zillmer & Spiers, 2001). Proper development of these

cognitive skills is necessary for one to successfully navigate sociaahters and
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maintain peer relationships (Bellanti & Bierman, 2000; Semrud-Clikeman & Hynd,
1991).

Social skills inform social performance, such that these abilitiesrdiste
whether or not interactions in which children are involved are successful. rétesea
indicates that the behaviors exhibited by children in social situations depend orutke nat
of the interaction and the children’s relationship with the individual in questions (Parke
Rubin, Erath, Wojslawowicz, & Buskirk, 2006; Rubin, Wojslawowicz, Rose-Krasnor,
Booth-LaForce, & Burgess, 2006). The ability to display flexible socialvietssacross
different contexts and relationships is considered a hallmark of social congéRarse-
Krasnor, 1997; Rubin, Booth, Krasnor, & Mills, 1995). Direct observational protocols
are generally required to assess social performance (Bierman, 2004, Bukowski, et
al., 2006). When assessing social performance, three broad behavioral tenalencie
generally focused upon: (1) moving towards others (i.e., affiliative behadprdving
against others (i.e., aggressive behavior), and (3) moving away from othes®¢iadly
withdrawn behavior).

Finally, social adjustment can be assessed when children put to use their socia
skills in social interactions. Since social competence incorporates both intlamdia
social goals (see above), it is important to consider the perspective frain soigial
adjustment is evaluated. Perspectives of the self and others (i.e., parentss,tpaeh®)
may not be congruent, particularly for children who lack awareness obtheideficits.

This may be the case for those children with brain disorders who tend to evaluate the
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social adjustment more positively than do others (Prigatano, 1991; Prigatanan A&
O’Brien, 1990).

Recent models of social competence have acknowledged that there are various
risk and resilience factors that can promote or hinder social developmenniGyral
1999; Masten et al., 1999). Factors intrinsic to the child, such as neurological
dysfunction and acquired brain injury, can be conceptualized as risk factargtbase
the likelihood of deficits in social information processing, atypical sodietastion, and
poor social adjustment (Janusz et al., 2002; Warschausky, Cohen, Parker, Levendosky, &
Okun, 1997). As such, children with spina bifida and hydrocephalus are at risk for
difficulties with cognitive domains important in social cognition (i.e., aitb@nand
executive functioning), and therefore more likely to express impairments in social
competence.
Social Competencein the Context of Chronic IlIness

In addition to the aforementioned cognitive difficulties, children and adolescents
also have unique experiences and challenges that are not readily captumgdby fo
testing. Of particular interest for the current study is that childrémspina bifida are
more likely to encounter psychopathology than others their age. Specifically, they
demonstrate higher rates of internalizing behavior, conduct problems, and p&ychia
diagnoses than the general public, along with a tendency to experience more groblem
with social relationships and autonomy development (Ammerman, Van Hassel,Herse
& Moore, 1989; Holmbeck et al., 2003; Landry et al., 1993). While the reasons for these

interpersonal and emotional difficulties are unclear, recent researchdraptat to
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better understand such outcomes in these children and adolescents. Hommeyer and
colleagues (1999) suggest that condition severity predicts a child’s vegnitl physical
competence, which in turn predicts the child’s social and emotional adjustment (e.g.,
social competence).

The presence of a chronic illness, such as spina bifida, can affect social
competence in a variety of ways. Physical limitations, required lieestgdifications,
and the need for adherence to often intense medical regimens can reduocataeefar
children and adolescents who live with chronic ilinesses (La Greca, 1990; Massau
Drotar, 1995). Additionally, children with chronic illnesses face social engdls that
are disparate from their typically developing peers, such as differenpbgsical
appearance and ability, the stigma of having a disability, and the need to exptain the
condition. Finally, the cognitive impairments associated with certain conditiagslso
interfere with social competence (Nassau & Drotar, 1997). Holler ett@5)hoted that
social and adaptive functions were more impaired in older children with spina lmfilda a
hydrocephalus than a younger cohort. They hypothesized that, as social demamas bec
more complex over time, children with spina bifida find it increasingly chaherg
keep up with their peers. Given this hypothesis, it is possible that deficits ino®gnit
functioning, such as executive dysfunction, attentional problems and impaited skil
required for successful social interactions, are associated with pooradci@ines for
these children.

Research investigating pediatric populations has focused almost exclasively

social adjustment, with very little attention given to social skills or perfocmaThe risk
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of poor social adjustment in children with chronic illnesses, including those with spina
bifida, has been addressed by numerous investigators. Specifically, childrepimath s
bifida have been shown to be perceived as socially immature compared to tteeir peer
(Holmbeck et al., 2003) and report experiencing more feelings of loneliness atidnsola
than their typically developing peers (Borjeson & Lagergren, 1990; Lord &08D).
Although adolescents with spina bifida perceive friendships as important to them, they
also report limited interaction with peers outside of school settings (Blam &991;
Borjeson & Lagergren, 1990; Holmbeck et al., 2003). For teens with spina bifida, the
social consequences of their illness (i.e., inability to engage in activitiesthers,
stigma associated with their disability, and lack of social acceptarecejtan perceived
as the most difficult aspects of having a chronic iliness (Borjeson & ¢yeeger1990;
Zurmohle et al., 1997). There is also some evidence that these differencealin soci
adjustment persist over time (i.e., into adulthood). For example, Kokkonen and
colleagues (2001) found that youth with chronic illnesses displayed social intynatur
compared to their typically developing peers in terms of employment status,
independence from their families, and sexual relationships.

It is important to recognize that a proportion of children and adolescents with
chronic ilinesses experience positive social adjustment. Some studiesdfdiitet t
differences between social adjustment of chronically ill children andtibalthy peers.
Meijer, Sinnema, Bijstra, Mellenbergh, and Wolters (2000), for example, found that a
sample of children living with various chronic conditions did not differ from normative

data on healthy children in terms of social activities and social selfrestgtidies
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examining other aspects of social competence (i.e., social skills and socahpace)
are much less common. Two studies assessing social skills of children wétbgpula
did not reveal group differences with respect to verbal (i.e., speech duration) and
nonverbal (i.e., eye contact) social skills (Ammerman et al., 1989; Van Hasselt,
Ammerman, Hersen, Reigel, & Rowley, 1991). It is important to consider the pagsibili
that small sample sizes or the selection of a higher functioning sampésegtudies
may have affected the findings. Findings regarding differences in pacfatmance
between healthy children and those with chronic ilinesses have been mixed.asVhere
Kapp-Simon and McGuire (1997) found that children with craniofacial conditions were
less likely to approach their peers or initiate and engage in conversation with them
another study found that children with asthma and diabetes were not perceived to diffe
from their healthy peers in terms of positive peer interactions (Nassaoté&rPr995).
However, it is important to recognize the major differences between theadilypril
children sampled in the two studies. The former includes children with obvious physical
differences, whereas those with asthma and diabetes can more readilyckeedical
issues from becoming public knowledge. As such, it is not surprising that the children
with craniofacial conditions appeared more impaired in their social performance.

In sum, knowledge of social competence in children with chronic iliness is mostly
based on studies of social adjustment. These studies indicate that although clitdren w
chronic iliness are at risk for social maladjustment, a significant rarfigeatfoning is
seen. Despite these findings, there is a paucity of literature focusiagtorsfthat can

be considered risk factors for social maladjustment in these children. Alsaslittl
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known about the social skills and performance of children with chronic illness. The
current study will examine all three components of social competence plodeex
neurocognitive characteristics of children and adolescents with spinathdidare
hypothesized to be associated with these social outcomes. In particular, neitikecog
characteristics common in children with spina bifida and hydrocephalus (see abbve) w
be examined as predictors of social competence. Specifically, cogniisteofis that
are associated with social functioning will be highlighted. The section thavWill
discuss how the field of social cognitive neuroscience provides a heuristic for
understanding how brain structure and function affect children’s socialogevent,
particularly for those with compromised neurological and neuropsychological
functioning.

Social Cognitive Neuroscience as a Basisfor Under standing Social Competence

The field of social cognitive neuroscience provides a basis for integrating
knowledge about brain structure and function and children’s social development. The
field promotes integrative studies of the links between brain, emotion and cognition, and
social behavior (Brothers, 1990; Cacioppo et al., 2000; Moss & Damasio, 2001; Ochsner
& Lieberman, 2001; Posner, Rothbart, & Gerardi-Caulton, 2001). The growing literature
in social cognitive neuroscience indicates social-cognitive processeasmaedent on a
distributed network of interdependent brain regions that become integrated over the
course of social development (Adolphs, 2001; Grady & Kneightley, 2002; Johnson et al.,
2005). As such, a single process cannot be linked to any single structure. Maeover

single structure can be involved in several processes. It becomes diadntranalities
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in any brain structure can contribute to disruption in cognitive processesathab le
social deficits.

Despite the fact that a single structure is unlikely to explain deficgsgial
cognition, many brain regions have been found to play especially important roles in
specific processes. For example, the anterior cingulate and ventromedial, anloi
dorsolateral prefrontal cortex are brain structures that appear to plapanant role in
aspects of social cognition, such as theory of mind (i.e., understanding the na¢esal st
of others) and emotional regulation (Allman, Hakeem, Erwin, Nimchinsky, & Hof, 2001,
Amodio & Frith, 2006; Frith & Frith, 2001; Gallagher & Frith, 2003; Mah, Arnold, &
Grafman, 2004, Siegal & Varley, 2002). Table 1 (Yeates et al., 2007) summarizes the
links between brain regions and specific social-cognitive and affecticegses that
have been the focus of recent research. It is clear that most brain regionslass in
multiple functions, and most functions draw on multiple brain structures. Itis also
important to recognize that the brain regions listed in Table 1 follow predictabl
developmental sequences that relate to social development and that can be impaired or
disrupted by childhood brain disorders (Johnson et al., 2005). Of particular interest, the
brain regions known to regulate cognitive-executive processes appear to overlap
considerably with those areas implicated in social cognition.

Yeates and colleagues (2007) suggested that cognitive-executive funetiecis r
aspects of social information processing that are linked to a network of speaific
regions (Adolphs, 2001; Grady & Kneightley, 2002). In addition, these cognitive-

executive processes represent the latent knowledge (i.e., stable individaateritics)
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that has been described in recent models of social competence (see Dodge et al., 2002;
Guralnick, 1999; Lemerise & Arsenio, 2000). By focusing on cognitive and emotional
processes, the field of social cognitive neuroscience provides a much nakded li
between knowledge regarding the brain substrates of social behavior and develbpment
models of social competence.

Because of the neurological insults that result from childhood brain disorder, it is
important to understand the neuropsychological and functional implications for these
children. The timing of the brain injury also becomes important because of the
developmental changes that occur in certain brain regions. In regards tdebaiabr,
this is particularly salient because the brain regions implicated aexstichange with
age. Moreover, this brain maturation process correlates with increaseshidise c
capacity for social information processing and the capability of more crrepbal
behaviors (Dennis, 2006; Paus, 2005; Stuss & Anderson, 2004). For children with
congenital brain disorders, such as spina bifida and hydrocephalus, the effects of
neurological development on social cognitive outcomes are particularly anptot
better understand. Given that children with SBH incur neurological insults wihile s
utero, it follows that disruptions in the multiple structures that contribute td socia
cognitive processes are possible and likely. As mentioned above, the regiongdinvolve
cognitive functions related to social competence follow predictable devetdpim
sequences (Yeates et al., 2007). Since hydrocephalus in spina bifida impacts brain
development early on, it follows that this sequence is likely altered in somcsighi

way for these children and adolescents. The next section specificallgsesire
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Table 1. Links Between Brain Structures and Social-Affective and Cogiiikeeutive

Processes

Brain Structure

Social-affective and cognitive-executive function

Somatosensory cortices

Fusiform gyrus

Superior temporal gyrus

Amygdala

Ventral striatum
Hippocampus and

temporal poles

Basal forebrain

Cingulate cortex

Orbitofrontal cortex

Medial frontal cortex

Dorsolateral frontal cortex

Representation of emotional response
Viewing the actions of others

Face perception

Representation of perceived action
Face perception

Perception of gaze direction and biological motion

Motivational evaluation

Self regulation

Emotional processing

Gaze discrimination

Linking internal somatic states & external stimuli

Motivational evaluation
Self regulation
Linking internal somatic states & external stimuli

Modulation of cognition
Memory for personal experiences
Emotional memory retrieval

Modulation of cognition

Modulation of cognition
Error monitoring
Emotion processing
Theory of mind

Motivational evaluation
Self regulation
Theory of mind

Theory of mind
Action monitoring
Emotional regulation
Emotional responses to socially relevant stimuli

Monitoring outcomes associated with punishment &

reward

Cognitive executive functions
Working memory
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developmental issues that ought to be taken into consideration when understanding brain
structure and function and social outcomes for compromised children and ado)escents
such as those with SBH. In addition, a discussion of the gradual development of social
cognitive abilities during childhood and adolescence will be provided.

Developmental Considerations

The anterior regions of the brain that are associated with social behaviogainde
gradual development. Development of the frontal cortex, in particular, is not cemplet
until around puberty (Klingberg, Vaidya, Gabrieli, Moseley, & Hedehus, 1999).
Additionally, the prefrontal cortex is not fully myelinated until mid-to-latlolescence
(Giedd et al., 1999; Klingberg et al., 1999; & Sowell et al., 1999). Recent longitudinal
studies of cortical gray matter development have shown that higher ordeaigsoci
cortices mature only after lower order somatosensory and visual coGiogsy et al.,
2004). Within the frontal lobes, maturation proceeds in a back-to-front direction,
beginning in the precentral gyrus and spreading anteriorly, with the préftortex
developing last.

The direction of developmental maturation is reminiscent of the effectptinat s
bifida-related hydrocephalus has on neurological structures. Specjfaailyenital
hydrocephalus results in expansion on the third and fourth ventricles in a posterior-to
anterior (back-to-front) direction, affecting the nearby white matéets. As such,
hydrocephalus may inhibit appropriate development of the frontal lobes since more
anterior structures are being attended to much later than which is appropriate th@ive

being born with SBH infers abnormalities in brain structure, it is important egmnexe



42
that disruptions in further brain development are possible, if not likely. As mentioned
above, spina bifida-related hydrocephalus results in ventricular enlargemen
decreased cortical volume (Fletcher et al., 2000). Though this is repairedingittal
shunt placement, possible damage to several brain structures has alcesichdoc
because of the displacement of brain structures, including axonal degenenagiohinst
of the periventricular white matter, disruption of normal myelination, and reduced blood
flow to the frontal lobes (Barkovich, 1995; Braun et al., 1997; Caner et al., 1993; Catalan
et al., 1994, Del Bigio, 1993; Hannay, 2000; Tashiro & Drake, 1998). Itis clear that this
early onset disorder has persisting effects on brain development, which oeteabiti
impact cognitive and social development (Fletcher et al., 2004; Wills, 1993).

In addition to structural issues, it is important to understand that social
information processing also shows developmental changes that are likiedg telarain
development (Anderson, Levin, & Jacobs, 2002; Diamond, 2002). The executive
functions involved in social behavior, such as inhibitory control and working memaory,
develop gradually. For instance, during the preschool years, children becoenahieor
to delay their responses to stimuli (Diamond & Taylor, 1996; Kochanska, Murray,
Jacques, Koenig, & Vandegeest, 1996). Such behavior enables them to achieve
developmentally appropriate social interactions.

For typically developing children, the ability to understand nonliteral lagggua
(i.e., irony, deceptive praise, and sarcasm), follows a protracted course of derdglopm

that becomes well-established by early adolescence (Winner, 1988). il&@rchvith
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spina bifida, difficulty in this domain may not become apparent until children become
older (i.e., middle childhood), when social demands increase (Bernstein, 2000).

Pragmatic aspects of language, such as following conversational rulaiaves
back-and-forth discussion attending to the desires and intentions of all paeties, a
generally acquired in early childhood by normally developing children. Children and
adolescents with spina bifida who are unable to adequately assess and understand the
context in which language occurs can ultimately appear less socially siadehave
fewer successful social interactions.

With time, children are able to utilize their growing problem-solving skills to
think reflectively about more complex social dilemmas. This allows for moeessiful
social outcomes (i.e., social competence; Crick & Dodge, 1994; Dodge et al., #002).
addition to the development of social information processing, social behaviors become
more diverse, complex, and integrated with increasing age (Rubin, Bukowski, et al
2006). Interactions and relationships become more meaningful and multifaceted,
reflecting their developing cognitive abilities. Based on the aforeoredi
developmental hurdles faced by children with spina bifida and congenital hydracephal
these social milestones are clearly more difficult to attain. As suetheapmes an
important feature when exploring social outcomes in this population.

Rationale for the Current Study

Despite the evidence that children and adolescents with spina bifida display les

social competence than their normally developing peers and the knowledge thateogniti

skills impact functional outcomes in this domain, little is known about the specific
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cognitive deficits characteristic of spina bifida and congenital hydroceptiedtiaffect
social competence. Most studies that explore social outcomes in children and athlesce
with SBH focus on measures of attention and broad measures of executive functioning.
However, there are other neuropsychological constructs that assesthakiihform
social competence more accurately. In particular, the development of pragmat
judgment of language and inference making skills is important when atbenqti
successfully traverse social situations. These social cognitivieegtalre required for
understanding the nuances of social interactions, such as being able to interact
appropriately given contextual clues and infer meaning from nonliteral agfhects
language (e.g., sarcasm, intonation). Given the evidence that children with spima bif
have deficits in pragmatic judgment of language and inference making(Blatlses &
Dennis, 1998; Cull & Wyke, 1984), it follows that this population would demonstrate
impairment in social functioning. In addition, the ability to engage in a socially
appropriate manner often requires that one be able to read the affectivefstétess
without explicit verbal cues (emotion recognition; Boyatzis & Satyapre<#94). Those
with nonverbal learning disabilities often exhibit impairments in this domaari et
al., 2002; Zillmer & Spiers, 2001). The evidence that children and adolescents with spina
bifida are at greater risk for nonverbal learning disabilities (Yeztak, 2003) suggests
that this population also displays deficits in emotion recognition, leading toudiiiis
engaging with others in socially appropriate ways.

If the specific social-cognitive deficits associated with spina bifieleew

understood in greater detail, or if a “profile” of the typical deficits and &ssoc
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outcomes were developed, then children and adolescents with spina bifida could be tested
and provided with remedial services early in development, before they begin to lag
behind peers. The aforementioned social cognitive constructs of interest certtrsibut
social difficulties commonly associated with spina bifida by affectiokila’s ability to
interact with others in a manner that is socially acceptable. If spdoifi@ins of socio-
cognitive functioning were identified, it might be possible to design more ¢arget
cognitive remedial techniques for this population.

To address the need for a more comprehensive understanding of how socio-
cognitive abilities affect social outcomes of children and adolescents BithtBe
current study will explore whether or not measures of language pragematitpn
recognition, and inference making are associated with social competente and i
components. The study has three objectives: (1) to provide a profile of socio-cognitive
features present in a sample of children and adolescents with SBH; (2) to ithentify
clinical characteristics (e.g., number of shunt revisions, and lesion leveljetsdatith
deficits in nonliteral language, inference making skills, pragmatic judgraed emotion
recognition in spina bifida; and (3) to examine the importance of the aforementioned
socio-cognitive abilities in predicting social competence outcomeshdpied that the
results of this study will provide a more comprehensive picture of neuropsyadadlogi
functioning and its outcomes in children and adolescents with SBH to guide future

research, diagnostic decision-making, and intervention.
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Hypotheses
Social cognitive functioning. Based on previous literature, it is expected that
children and adolescents with spina bifida and hydrocephalus will demonstratagiffi
on neuropsychological measures of social cognition.

1. Itis expected that children and adolescents with spina bifida and
hydrocephalus will perform significantly lower than the general population
neuropsychological measures of nonliteral language, inference makiisg skill
pragmatic judgment, and emotion recognition.

Predictors of social cognitive functioning. Some studies have demonstrated a

link between neurological status/condition severity indicators (e.g., slatung)sand a
variety of cognitive and functional outcomes (Holmbeck & Faier-Routman, 1995;
Hommeyer et al., 1999). It is expected that these features will alssdmzatisd with
deficits in social cognitive functioning. Two severity indices (number of shugeses
and lesion level) will be examined because they are expected to affebtesaah
interest in distinct ways. Shunt surgeries affect the brain directly, antharefore,
expected to impact areas that inform cognitive abilities (the independetilgnr

Lesion level, on the other hand, affects physical functioning (e.g., mobility, bladder
control). These factors have been shown to be associated with social functioning (the
dependent variable). Hommeyer et al. (1999), for example, found that children with
lower lesion levels participated in more activities than children with higived-lesions,
perhaps indicating that lesion level is a predictor of social competencdolBmeng

hypotheses are offered with respect to prediction of neurocognitive ability.
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2. lItis hypothesized that the number of shunt surgeries will be positively related
to the degree of impairment in social cognitive domains of nonliteral
language, inference making skills, pragmatic judgment, and emotion
recognition.

3. ltis also hypothesized that lesion level will be negatively associatad wit
social cognitive functioning, such that higher lesion levels will predicses
performance on measures of social cognitive domains of nonliteral language,
inference making skills, pragmatic judgment, and emotion recognition.

Social cognitive impairment and social outcomes. Based on Yeates and
colleagues’ (2007) heuristic, it &xpected that performance on neuropsychological
measures of nonliteral language, inference making skills, pragmatic judgment
emotion recognition will predict social competence (i.e., social skill§mpeance, and
adjustment) in children and adolescents with spina bifida and hydrocephalus. The
following specific results are expected.

4. ltis expected that performance on neuropsychological measures of social
cognition will be positively associated with objective (i.e., parent report,
teacher report, and SGPS-RE) measures of social competence.

Self-awar eness/monitoring consider ations. Based on the findings of Minchom
et al. (1995) that children and adolescents who are more cognitively impaired tend to
report higher self-competency than those who are less impaired and more faeaire o
deficits, and because those with impaired social cognitive abilities midesoeapable

of monitoring their own social behavior and understanding its impact on others, a
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separate hypothesis will address child-report of social competence. tiorgdtiose
children with high scores on measures of social cognition are expected tchighort
scores on social competence. Based on the marginality hypothesis, the children and
adolescents who struggle with social competence are those who are athiare of
abilities (i.e. not severely impaired), yet are not functioning at the saleale their
normally developing peers. The following hypothesis is offered:

5. A curvilinear relationship is expected to be found between performance on
neuropsychological measures of social cognition and subjective (i.e. self-
reported) measures of social competence, such that poor performance on
social cognition will be associated with better self-reported social demgee
and high scores on social cognition to be associated with better scores on self-
reported social competence. This hypothesis suggests that those who are
neither severely impaired nor functioning at the same level as normally
developing peers rate themselves as not having good social competence.

Developmental considerations. As previously noted, brain structures associated

with social behavior undergo gradual development. In addition, the cognitivesabiliti
necessary for adequate social competence develop over the course of eady- to m
adolescence, making the neurological and cognitive deficits seen in thbspina
bifida more apparent as they get older. As such, the following hypothesis isloffere

6. The association between neuropsychological measures of social cognition and
social competence will be stronger as children with spina bifida and

hydrocephalus become older.
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Social cognition asa mediator. Hydrocephalus and shunt placement to treat
hydrocephalus may be associated with a greater degree of cognjiasienrant,
including problems in the areas of planning, attention, and working memory ({Betwe
al., 2001; Charney, 1992; Brown et al., 2008; Rose & Holmbeck, 2007; Tarazi, Zabel, &
Mahone, 2008). These cognitive and executive function deficits are hypothesized to
mediate the relation between SB status and social adjustment (Rose & HQl20§E6).
Given the above discussion of social cognitive constructs and their connection to social
competence outcomes, it is expected that they will likewise mediate thensthp
between iliness severity and social outcomes. The following hypothesisredoffe
7. ltis predicted that social cognition will mediate the relationship between
illness severity and social outcomes. In particular, illness sevedipected
to be negatively associated with social cognition and, in turn, this level of
social cognition will be positively associated with social

outcomes/functioning.
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METHOD
Participant Recruitment
Recruitment was conducted for a larger longitudinal study under the direction of
Dr. Grayson Holmbeck. Families with children who had spina bifida myelomeningocele
were recruited from four primary sources: (1) a children’s hosg&pthe Spina Bifida
Association of Illinois, (3) a pediatric hospital for disabilities, anda(dhiversity-based
medical center. Eligible families from the children’s hospital and spirdatassociation
were identified. Recruitment letters were then sent out to families amarct was
initiated via telephone. In addition, in-clinic recruitment was conducted ingtra
research assistants at both the children’s hospital and hospital for disabHiligible
participants were identified with the help of a nurse coordinator, and familres we
provided information about the study. Follow-up phone calls were made within a week
to schedule the first home visit. There were 467 nonoverlapping names from the four
sources. Out of the 467 potential participants, 26 families lived greater than 390 mile
from the laboratory, 71 declined to participate, 50 could not be reached due to invalid
addresses and/or phone numbers, 67 children were out of the age range (either younger
than 8 or older than 16) during the recruitment period, 49 did not have a diagnosis of
spina bifida, 2 were deceased, and 74 were excluded for miscellaneous reasomitd(e.g, ¢

cognitively impaired). 140 families remained. A comparison of participatiidren

50
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with children from families that declined to participate=(71) revealed no differences
with respect to lesion type of spina bifigd (1) = 2.173, p>.05), shunt statyd (1) =
258, p>.05), or occurrence of shunt infectigrf$) = .000, p >.05). For the purposes of
the current study, only those with spina bifida with hydrocephalus (SBH) nauveled
(n=108).

Peers were recruited on or before the first home visit with the targeyfamil
Parents and children were asked to determine a peer suitable for involvement in the
study. To be eligible for inclusion in the study, peers had to be 6-17 yearsaifdge
1, and either English- or Spanish-speaking. In addition, efforts were madeuio re
peers who were within 2 years of the target child’s age. While targetdamiére
encouraged to identify a peer who was unrelated, cousins were included assolast r
option in some cases. For the current study, only those children who identified non-
related peers were included. Guidelines were provided to the parents for how ¢b conta
the peer’s family. A second home visit was then scheduled. Once the target child’s
parent spoke with the peer’s parent, a research assistant obtained the pesats cont
information and mailed out consent forms and made phone contact to go over the details
of the study. Peers were successfully recruited for 82% of the families autrent
study.

Inclusion/Exclusion Criteria

In order to be included in the current study, participants needed to present with a

diagnosis of spina bifidenyelomeningocele, lipomeningocele, or myelocystocele with

hydrocephalus. Involvement of at least one primary custodial caregiver wasargce
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for inclusion. Upon the first home visit, participants were 8-15 years of age and spoke
either English or Spanish.

Children/adolescents were excluded from the current study if they did not have
spina bifida with hydrocephalus (SBHAny comorbid health conditions also rendered
them ineligible for study involvement. All children/adolescents who lived more3ta
miles from Chicago were excluded.

Participant Demographics

Children were 8 to 15-years old at recruitment, with the following distribution: 28
were 8 or 9 years old, 22 were 10 or 11 years old, 29 were 12 or 13 years old, and 29
were 14 or 15 years old. Thus, the sample is relatively evenly distributed hesesgl t
age groupings. With respect to other demographics, it can be seen in Table 1 that there
are equivalent numbers of males{54) and females and the sample is roughly half
White/Caucasian (52.8%), with a large percentage of Latino/HispaniadarfiB.7%),
and 18.5% from other ethnic groups (i.e., African American). With respect to SES, the
sample demonstrates considerable variability around a mean Holling4B8&&Jl ating
of 39.

Medical chart review and maternal report provided information on a number of
condition parameter variables for the entire sample of target childret40): (1)spinal
lesion level 18.7% sacral, 65.7% lumbosacral or lumbar, 15.6% thoracisp{@bifida
type 87.7% myelomeningocele, 9.4% lipomeningocele, 2.9% othesh(B)t status
78.3% shunt, (4hydrocephalus statug8.3% with hydrocephalus, (8tal number of

shunt surgeriegnot including original shunt placement).= 3.167;SD= 5.088. For



53
each of these variables, when maternal report was not available, paterrtavespibren
examined. A composite of parent and medical chart report was createdifoagable.

In instances in which parent and medical chart report were inconsistent, ieg@mtvas
given priority. An overall severity score was computed for each participdriiased on
the Gross Motor Function Classification System (GMFCS; Palisang &08I), with
scores ranging from 1 to 4 (higher scores index higher levels of seveltitig) scbre
provides a classification for the child’s present abilities and limitatiogsdass motor
functioning.

For the purpose of the current study, only those children and adolescents with
spina bifida with hydrocephalus (SBH) were included. For those children and
adolescents included in the current study analysesl(8), lesion level break-down was
as follows: 18.1% sacral, 65.7% lumbosacral or lumbar, 16.2% thoracic. All partscipan
had spina bifida myelomeningocete= 108). Participant demographics can be seen in
Table 2.

Data collection for the larger study has occurred every two years. At theftime
the current study, only the first wave of data was completely collectedhyndeaoted
Time 1.

Design and Procedure

Standard Institutional Review Board (IRB) procedures were carried otlnefor
larger longitudinal study and approval was granted. Trained graduate angraddate
research assistants conducted data collection. Data collection occuhedamilies’

homes over the course of two home visits (HVs) and took about three to four hours to
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complete. Families were paid at each visit: $50 for home visit 1 (HV1) and $100 for
home visit 2 (HV2). Peers were paid $50 for their participation at HV2. At the
beginning of each visit, the purpose and procedures of the study were reviewed with the
family and peer. Parental consent and child assent for both the target child and peer, i
addition to medical and teacher release forms, were attained at eachassittsRnd
children from the target family were asked to complete a set of questienimes@&parate
rooms to ensure privacy. Peers also completed questionnaires. The order of the
guestionnaires was counterbalanced. These questionnaires were completed in an
interview format with Likert scales presented on large cards for &irehiwhen needed
to enhance understanding. Standardized neuropsychological assessment®were als
administered to target children over the course of HV1 and HV2 to assessveogniti
functioning in a variety of domains.

At HV1, families were also asked to participate in a set of audio and videotaped
observational interaction tasks. The families, consisting of the target child and one
more primary caregiver, participated in four structured tasks: (1) aadtiter game, (2)
discussion of two age-appropriate vignettes, (3) discussion of transfermageHs
specific responsibilities to the child, and (4) discussion of conflict issuetedsmagaper
guestionnaires (Smetana, Yau, Restrepo, & Braeges, 1991). The order of theskisree ta
following the interactive game was counterbalanced. All tasks were ecdesb
interaction style, conflict, affect, control, parental behaviors and colla®@bblem
solving, and general family atmosphere and impairment. All but the confkoivere

designed specifically for the study.
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Table 2. Participant Demographics

Variable M SD
Age 11.54 2.45
SES 39.00 15.83
WASI Score 82.09 19.55
Number of shunt revisions 3.17 5.09
Gender n %
Male 54 50
Female 54 50
Ethnicity
Caucasian 57 52.8
Hispanic 31 28.7
Other 20 185
Lesion level
Sacral 19 181
Lumbosacral/Lumbar 69 65.7
Thoracic 17 16.2

NOTE: There was missing data for spina bifida typsion
level, shunt status, and hydrocephalus statushlasa
Frequencies represent the valid percent rates.

For the interactive board game, the family was presented with a gametha
purchased in a local toy department. The family was provided rules for how t@nplay
given enough time to complete the game.

For the vignette task, the family was provided with two age-appropriate social

situations, one of which specifically targeted issues related to spina bifitk. rédding
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each short story, the family was requested to read and respond to 7 questions fi.e., Wha
are good ways to handle the situation?; If something like this were to happenmo you i
the future, what would you do?) The goal given by the research assistdot tes
family to work together to answer the questions. The family was given 10 miautes t
discuss both vignettes and respond to the questions provided.

For the transfer of responsibility task, the family was asked to identify one spina
bifida related responsibility that was managed by the parents at thefttheeHV but for
which the child would have to take responsibility in the future. After identifying a
responsibility, the family was asked to discuss how the transfer of respoysvoilild
take place and how they would know when successful transferred had occurred. Families
were encouraged to identify a spina bifida-related responsibility, but aldréhat they
could come up with any responsibility that would need to be transferred from the parent
to the child/adolescent if they could not think of a responsibility related to spida. bif
The family was given 5 minutes to discuss the topic and a piece of paper to hetord t
answers. If they finished discussing the topic before time was up, they wenetetsto
discuss a second topic in the same manner.

For the conflict task, the Parent-Adolescent Conflict Scale (PAC; Robirs&F0
1989) was first completed by each family member and then examined and coded by a
research assistant. Scores were computed for each item by multiplgftigt co
frequency by intensity. Items with the five highest scores across respombre
selected for the conflict task and were presented on laminated cards tmithie Tdhe

family was requested to come to a consensus on which 3 of the 5 issues to discuss. Once



57
this was accomplished, the family was given 10 minutes to discuss the 3 issludise wi
goal of incorporating the viewpoints of all family members. The observationaduroe
was based on one established by Smetana et al. (1991).

At HV2, the target child and his/her peer were asked to participate in a set of
audio and videotaped observational interaction tasks. The children/adolescents
participated in four structured tasks: (1) a toy-ranking activity, (2) dsmu®f an
unfamiliar object, (3) discussion and planning of an adventure, and (4) discussion of
social conflicts. The order of the four tasks was counterbalanced. Adlvesk coded
across interaction style, conflict, affect, control, collaborative problemmspland
general friendship atmosphere and impairment. These four tasks were dlesigne
specifically for the study.

For the toy-ranking activity, the children where presented with 5 toys #rat w
purchased in a local toy department. They were then asked to spend 5 minutes working
together to rank the toys in order of preferences. The goal of the task wiag to el
collaboration in determining preference.

For the discussion of an unfamiliar object, children/adolescents were presented
with an object that was not easily identified. They were then asked to wotkeoge
determine a name and use for the object. It was also suggested that the aleédeca c
commercial for their new object. If either child knew the actual use of thetpthjey
were asked to come up with a new use. Children were given 5 minutes to discuss uses

and names for their object.



58

For the Plan and Adventure task, the children were asked to come up with an
adventure they would like to go on together. Once the activity was decided upon, the
children/adolescents were instructed to discuss details of the trip, includingreyat t
would bring with them, how they would arrive at the location in question, and things that
they would do together. They were also provided paper and colored pencils to draw a
scene from the adventure. Children were given 5 minutes to come up with and discuss
their adventure.

For the discussion of social conflicts task, the children were each asked to think of
a time when they were either upset by a friend or caused a friend to become digset. A
each describing the scenario, the target and peer were instructed to distwss the
situation made them feel, (2) how they would have felt if they were in each other’s
position, and (3) alternative reactions to the upsetting situations. Children wemesgi
minutes to discuss their examples of social conflict.

The specific measures utilized for the current study are described iargietil
in the following section.
Neuropsychological Measures

General intellectual ability. The Wechsler Abbreviated Scale of Intelligence
(WASI; Wechsler, 1999) is an abbreviated measure of intellectual functiomhugling
both performance and verbal domains that is frequently used to provide IQ. For the
purposes of the current study, the Vocabulary and Matrix Reasoning subtests were
administered to obtain a full-scale IQ. The vocabulary subtest is a 4Zag&rthat

measures expressive vocabulary, verbal knowledge, and fund of information. In addition,
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it is a good measure of crystallized intelligence and general istetiegg). Iltems 1-4
require the examinee to name pictures. Items 5-42 are orally and visesknted
words which the examinee defines. The matrix reasoning subtest is a series of 35
incomplete gridded patterns that the examinee completes by pointing to or thiating
number of the correct response from five possible choices. Matrix Reasoning is a
measure of nonverbal fluid reasoning and general intellectual ability WR& was
nationally standardized on 2,245 individuals ages 6-89. For the vocabulary and matrix
reasoning subtests, the average reliability coefficient for chil@+&6 years old were
found to be .89 and .92, respectively.

Nonliteral language, inference making skills, and pragmatic judgment. The
Comprehensive Assessment of Spoken Language (CASL; Carow-Woolfolk, 1999) is a
norm-referenced oral language assessment battery of tests forrchildrgoung adults
aged 3 through 21 years. Three subtests were administered to children aneaoiesc
assess nonliteral language, inference making skills, pragmatic judgntent. T
Supralinguistic subtests include Nonliteral Language and Inferencd) wigasure
comprehension of complex language in which meaning is not directly available from
lexical or grammatical information. The Pragmatic Judgment subtestirasas
awareness of the appropriateness of language in relation to the context in vhiuged |
and the ability to modify language to the situation. On all three subtests, ch8ie C
higher scores indicated better performance. Of particular note for tleatcstudy is the
fact that there was a good deal of missing data for all three subtest<#$he

(Nonliteral Language = 89; Inferencen = 89; Pragmatic Judgment= 90). This
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missing date was due to three factors. First, the CASL was the finalnmeasu
administered at HV2 and children were often too fatigued to continue. In sorae case
parents requested that the visit be terminated. Often, the family was untalling
schedule a third home visit to complete testing. Secondly, the total sample in thé curre
study reflects the number of children/families who completed an HV1, defpitis ¢
schedule a second home visit with all children. Given that the CASL was admahastere
HV2, there was no data collected for the children who only completed HV1. Finally, th
CASL proved to be difficult for those participants who had relatively more cogniti
difficulties. The CASL required that the child understand and respond to more complex
verbal instructions. For some participants, the inability to engage verbalgnped the
research assistant from administering the subtests from the CASL.

Emotion recognition. The Diagnostic Analysis of Nonverbal Accuracy 2
(DANVAZ2; Nowicki, 2003) was administered to children and adolescents tosasses
ability to infer emotion, desire, and intention of others based on nonverbal cues and
nuances of language (i.e., tone). Three subtests were administered. TheaCilail
Expression Subtest consists of 24 photographs of child facial expressions; 124dethale
12 male showing an equal number of high and low intensity happy, sad, angry and fearful
faces. The subtest has good internal consistency, with coefficient alpgasyricom
.69 to .81.

The Child Paralanguage Subtest is a revision of the original child voicesitest
includes stimuli differing by intensity. The measure consists of 32 voice tridsan

equal number of male and female voices for each of the four high and four low intensity
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trials of each emotion. Scores have shown to be internally consistent feyeagtuld
(o =.74) and ten-year-old: & .76) children.

Finally, the Adult Posture Test for Children is a brief version of the 40-itenmt Adul
Posture Test. It consists of 16 photographs of adults portraying happy, sad, angry and
fearful emotions with their faces blacked out. There are an equal number ohahale a
female pictures, as well as high and low intensities in both standing and seatedposture
Internal consistency data for the Adult Posture Test revealed a Cronbadhisecde
alpha of .68 for adolescents and adults ranging in age from 14-48. Reliability and
validity data for the child version are not available. All three subtests GfANY/A2
were used for the current study, and higher scores indicated better performance
M easures of Social Competence

To assess the three subcomponents of social competence, social skills, social
performance, and social adjustment (Cavell, 1990), various self-report and tbeatva
measures were completed. This allowed for the perspective of both theckaidyahd
observers (i.e., parents and teachers) to be considered.

Self-report measures of social skills. The Social Skills Rating System (SSRS;
Gresham & Elliot, 1990) was completed by mothers, fathers, and teachemstothges
respondent’s perspective of the target child’s behaviors that are consisiszatia to
social competence and adaptive functioning. It is a standardized, norm-referenced
instrument that assesses behaviors that are considered essential tosg=éticce and
adaptive functioning. The questionnaire includes parent and teacher forrhsiteBac

asks the respondent to rate how often a child demonstrates the social skill and how
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important the skill is to the child’s development. Teachers and parents wergskety
to rate how often the child engages in the behavior, from “0 = never” to “1 = sometimes”
to “2 = very often.” The SSRS also has different versions for differenjrages.
Given the age range at Time 1, the elementary level versions (gradesightl®) were
used in this study. Subscales fall into the domains of social skills and problematic
behaviors. Only the social skills subscales were used in this study since problem
behaviors are assessed using other questionnaires (e.g., CBCL). The subscakds of soc
behavior include cooperation, assertion, self-control, and responsibility (parent only).
The SSRS has shown adequate to good internal consistency across.ferfs; (
Gresham & Elliot, 1990). Coefficient alphas for the social skills subscaiged from
.86 to .94 for the teacher form and .65 to .87 for the parent form (Gresham & Elliot). The
parent form consisted of 38 items and the teacher form consisted of 30 iterher Hig
scores on parent and teacher report of the SSRS indicated better socitrdkiigarget
child.

Self-report measures of social performance. The Children’s Self Efficacy for
Peer Interaction Scale (CSWV¥heeler, & Ladd, 1982) was completed by target children
to assess children’s perceived self-efficacy in social situations. @alecamsists of 22
items describing peer interactions clustered into two groups: conflict and ndictconf
Each item describes a social situation (e.g., “Some kids want to played)gand is
followed by an incomplete statement requiring the subject to evaluate his orlitetabi
perform a verbal persuasive skill (e.g., “Asking them if you can play is or f

you”). For each item, the subject circles one of four choices: very hard, hardpreas
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very easy. The test-retest reliability of the CSPI is .90 for boys and .80Ior igiternal
consistency for the total scale is high, witk .85 for elementary school children
(Wheeler & Ladd, 1982). For the current study, four items were dropped (nub%hers
16, 18, and 20 from the original scale) because the wording (e.g., “using yourgalgy ar
was age-inappropriate. Higher scores on this measure indicated betier soci
performance.

Self-report measures of social adjustment. The Social Acceptance subscale of
the Self-Perception Profile for Children (SPPC; Harter, 1985) was completacyet
children to assess social acceptance by peers. For each of the six itarnid ke
presented with two statements which can describe a child (e.g., “Some kid$handito
make friends BUT other kids find it's pretiyasyto make friends”). The reporter
identifies which statement best describes the child, and then decides @témesstt is
“really true” for that child or “sort of true” for that child. Previous @sd (Holmbeck et
al., 2003) has shown alpha coefficients to range from .67 to .93 in families of children
with spina bifida.

The parent and teacher versions of this measure contain 3 items and were
completed by parents and teachers, respectively, to assess their pergiheioe target
child’s social acceptance. These versions have demonstrated adequate psigchome
properties (Cole, Gondoli, & Peeke, 1998). Higher scores on these measures indicated
better social adjustment for the target child.

Audiotaped interview measures of social skills. In addition to paper measures,

both target children were asked to participate in three short audio-recordewger
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about friendships and peer relationships. Interviews were privately condutitead w
research assistant. Questions addressed social problem-solving, thegemé&ta social
interactions, and the child’s relationships with his/her participating friend.

The Social Goals and Problem Solving-Rejection Expectations Scale {SBEPS
was completed by children and adolescents with spina bifida as a means to assess the
ability to interpret social situations and respond appropriately given contexes(i.e.,
social information processing). This is a key component of social skills and, as such, a
critical determinant of social competence (Crick & Dodge, 1994; Rubin & Krasnor
1986). The SGPS-RE presents the respondent with a social problem and asks the child to
predict how likely another child would offer to help and how likely the child would seek
help from another child, using a 6-point likert-type scale from (1) = Ddfjriite to (6)
= Definitely Yes. Additionally, each vignette asked the child to provide exangbl
what he/she might say or do in the situation. This scale was adapted fromeitiegoRe]
Expectations Scale (Pope, 2005) and the Middle School Alternative Solutions Task
(AST; Caplan, Weissberg, Bersoff, Ezekowitz, & Wells, 1986). According topaks
correspondence with Pope, the Rejection Expectations Scale was adapted from
Children’s Rejection Sensitivity Questionnaire created by Downey, LebaltpRj and
Freitas (1998), and the short version had a coefficient alpha of .80 (A. Pope, personal
communication, March 8, 2005). Items were modified to include spina bifida related
topics. At Time 1, the target child’s responses to 10 vignettes were recorceskehgch
assistants and later coded in accordance with coding manual guidelineate§ory

scales (Content, Probability of Negative Relational Effects, Severitiegative Effects,
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Social Skills, Effectiveness, and Planfulness) were created to code the commdnent
each open-ended response given. For the purpose of the current study, the Content,
Social Skills, and Effectiveness category scales were utilized. Tiregecategory
scales assessed important characteristics that contribute to sotsahskédssential
component of social competence (Cavell, 1990). Inter-rater reliability aredadphbs
were calculated to determine the adequacy of each category scale. Adaegeament
between coders was found for each of the three categories utilized forrémd study I
= 0.96-0.98), allowing for a combined mean score across coders.

Content category. The Content category scakequired the observational coders
to assess the content provided by the target child in response to each of the 10 vignettes
presented. Scores ranged from 0-6 (O = Irrelevant or Unscorable, 1 = Aggr2ssive
Passive, 3 = Dependent on others, 4 = Nonconfrontational, 5 = Simple request, 6 =
Detailed request), with higher scores indicating more socially compleégrdand better
social competence.

Social Skills category. The Social Skills category assessed the degree of social
skill and social maturity evidenced by the response. A high score on this category
required an explicit reference to wanting to follow social norms or be polite or
thoughtful. Social skill was evidenced when the child took into account the person with
whom he/she was interacting, and behaved in an appropriate manner. Social skill was
also shown when a child acknowledged situational factors and reacted to a scenario in a
way that reflected an awareness of self and others. Scores ranged from 0-6 (0 =

Unscorable, 1 = Not socially skilled, 2 = Low level of social skill, 3 = Some level of
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social skill, 4 = Moderate level of social skill, 5 = High level of social skiiyh higher
scores indicating more socially complex content.

Effectiveness category. The Effectiveness category assessed how well a child’s
solution was expected to help him/her achieve his/her goal in the sociabsitugtores
ranged from 1-5 (1 = Not at all effective, 2 = Possibly effective, 3 = Sometibetie,

4 = Moderately effective, 5 = Highly effective), with higher scores irisigaa more

effective social solution presented by the child.



CHAPTER IV
RESULTS
Preliminary Analyses

As noted above, 108 children and adolescents with spina bifida with
hydrocephalus (SBH) were included in the current study. Mother, father, @ahdrtea
report of social competence were assessed for each participant. Saegpleased from
measure to measure, given that response rates varied. In addition, neuropsychological
measures were not completed for all participants. This occurred forasons (1)
participant was too cognitively impaired to complete tasks; or (2) faefilsed
participation in the second home visit at which the assessment occurred.

Preliminary correlations were conducted to determine agreement between
reporters in an effort to reduce the number of analyses by creating caapasién
appropriate. Interms of social adjustment (Harter), adequate agreersdouwa across
mother, father, and teacher report(0.40-0.61), thereby allowing for a composite score
to be created. For objective report of social skills (SSRS), there was adagreseent
between mother and father repart(0.61); as such, a composite score was created for
mother and father report of social skills. Teacher report of social skiisat
consistently correlated with either mother or father report, suggestiitgd agreement
across these reporters. Therefore, subsequent analyses were conductegarsiteg se

analyses for parent (mother and father combined) and teacher report okitisial

67
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yielding two scales of objective social skills. Child report of social pediorce, social
adjustment, and social skills were not combined with adult reports, as they were
considered to be subjective reports, separate from objective report.

Social skills were additionally evaluated via the Social Goals and Problem
Solving-Rejection Expectations Scale (SGPS-RE), an audiotaped interviesurmef
social problem solving skills. Responses were coded by two trained coders ixcross s
categories. For the purpose of this study, the content, social skills, andreffess
categories were examined. These three categories were considecethpeyents of
social skills. Inter-rater reliability and scale alphas wereutatied to determine the
adequacy of each category scale. Adequate agreement between coders was found for
each of the three categories=(0.96-0.98), allowing for a combined mean score across
coders. While these measures elicited verbal report from the child/ado)élsegrare
considered to be an objective measure of social skills because performarassessed
and coded by an objective party (see above for coder information). Analysegiwéo
determine if the three categories of the SGPS-RE were highly cedelResults
indicated that the category scales were, in fact, highly correlate®7=.98). For the
purpose of this study, the three scales were not aggregated because they whteahou
assess separate components of social competence.

Preliminary analyses were conducted to examine the reliability fotiojuesire
report of social skills, social adjustment, and social performance. Alphacee@sifor

child report of social adjustment (Harter), child report of social perform&@Elf,
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mother, father, and teacher report social adjustment (Harter compaség stother and
father report of social skills (SSRS composite score), teacher repodialfdolls
(SSRS) were adequate (0.58-0.91), indicating acceptable internal cons(Steadyable
3). The methods and reporters used to assess each construct are reporteddin Table
Table 3. Alpha Coefficients for Questionnaire Measures of Social Competence

Variable Mean SD Alpha
Social Adjustment

Parent & Teacher Combined Report (Harter) 7.85 1.94 0.675

Child Report (Harter) 17.43 14.0D.584
Social Skills

Mother & Father Combined Report 2.50 0.56 0.757
Teacher Report 38.92 9.879.908

Social Performance

Child Report (CSPI) 48.05 8.541.810

NOTE: Values listed for observational variables under the “Alpha” column
represent Interrater Reliability; SS = Standard Score

Emotion recognition was assed via the DANVAZ2, which consists of three subtests
(faces, paralanguage, and postures). The three subtests were highlyecbfrel@t58-
0.62) and therefore combined to create a composite score of emotion recognition. As
such, the number of analyses was reduced, thereby reducing Type 1 error.

Analyses were also conducted to determine whether the social cognitaidesr

were correlated. Results indicated that DANVA, nonliteral languageaeimée making
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skills, and pragmatic judgment scores were, in fact, highly correlated.66-0.86).
The correlations between each of the three subtests from the CASL wenalqoéyt

high.

Table 4. Measures Used to Assess Relevant Constructs

Construct Measure Reporters

Social Cognition

Nonliteral Language CASL Standardized Assessment
Inference Making Skills CASL Standardized Assessment
Pragmatic Judgment CASL Standardized Assessment
Emotion Recognition DANVA  Standardized Assessment

Social Competence

Social Adjustment Harter Parent & Teacher Combined
Child

Social Skills SSRS Parent (mother & father combined)
Teacher

SPGS-RE Child (objective coders)

Social Performance CSPI Child

General Intellectual

L WASI Standardized Assessment
Functioning

Note: All standardized assessments were admingsterthe child; CASL= Comprehensive Assessment of
Spoken Language; DANVA= Diagnostic Analysis of Nerlval Accuracy; SSRS= Social Skills Rating
System; SPGS-RE= Social Goals and Problem Solvijgdiion Expectations Scale; CSPI= Children’s
Self Efficacy for Peer Interaction Scale; WASI= Wsler Abbreviated Scale of Intelligence
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Study Hypotheses

Social cognitive features of spina bifida. To test Hypothesis #1, one sample t-
tests were conducted to determine whether children with spina bifida and dpftiabcs
in the current study differed from the general population on measures of sqridive
functioning. It was predicted that children and adolescents with spina bifida and
hydrocephalus will have scores significantly lower than the general piopubst
measures of nonliteral language, inference making skills, pragmatic judgment
emotion recognition, as measured by the CASL and DANVA2. Results weretennsis
with the hypothesis, such that the study sample demonstrated significargty low
performance on these domains of social cognition when compared to the normal

population on measures of emotion recognition. These findings can be found in Table 5.

Table 5. Comparison of Study Sample to the Normal Population on Measures of Social

Cognition
Social Cognition Construct M SD t df n p value
Emotion Recognition 85.30 16.93 -8.770 101 102 <0.001
Nonliteral Language 90.58 18.83 -4.717 88 89 <0.001
Inference Making Skills 81.89 2099 -8.140 88 89 <0.001
Pragmatic Judgment 85.37 19.18 -7.236 89 90 <0.001

M = mean;SD = standard deviation

Predictors of social cognitive abilities. Hypothesis #2 predicted that number of
shunt surgeries would be negatively associated with performance on all reedsure

social cognitive functioning (nonliteral language, inference making skiignpatic
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judgment, and emotion recognition). Linear regression analyses were tsmhttuc
explore the association between number of shunt revision surgeries and each of the four
dependent variables (measures of social cognitive functioning). In the dide,m
emotion recognition (DANVA2 composite scokeas entered as the dependent variable.
WASI score and SES were then entered into the first step in a forward feshmmtrol
for the effects of cognitive functioning and socioeconomic status on the dependent
measure. Cognitive functioning was controlled because it is generakyated with
formal measures of neuropsychologial and social cognitive functioning. S&E&8sea
controlled for because of its association with general intellectual funagi¢bumcan,
Brooks-Gunn, & Klebanov, 1994; McLoyd, 1998; Rubin & Balow, 1979). Number of
shunt surgeries was entered as the predictor variable. Separatdorgnesiels were
then run for each of the additional dependent variables (nonliteral language, mferenc
making skills, and pragmatic judgment; see TableNi)mber of shunt surgeries was
found to be a significant predictor of nonliteral languatye {0.198; F(3,80) = 42.70,
p<.01), and marginally significantly associated with inference makinig §ki= -0.141;
F(3,80) = 42.81p = .053), when controlling for both general intellectual functioning and
SES. Specifically, as shunt surgeries increased in number, nonliteraedd@gpores
became worse and there was a trend towards inference making skiltssaoseing
worse. No association was found between number of shunt surgeries and either emotion
recognition or pragmatic judgment. The significant and marginally signifitndings

were consistent with Hypothesis #2, however, the lack of significant assodatween
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number of shunt surgeries and pragmatic judgment and number of shunt surgeries and

emotion recognition was inconsistent with Hypothesis #2.

Table 6. Regression Results for Prediction of Social Cognition Variables from

Number of Shunt Surgeries

Model #1
DV = Emotion Recognition

Step Variable Beta R R?A FA
1 WASI 642 642 412 62.385
2 SES -.029 .642 .001 0.085
3 # of Shunt Revisions -.090 .648 .008 1.164

Model #2

DV = Nonliteral Language

Step Variable Beta R R?A FA
1 WASI 754 754 568 107.793
2 SES 127 761  .011 2.127
3 No. of Shunt Revisions -198 .785  .037 7.612

Model #3

DV = Inference Making Skills

Step Variable Beta R R°A FA
1 WASI 764 764 584 114.915
2 SES 144 773 .014 2.854
3 No. of Shunt Revisions -.141 .785 .018 3.845

Model #4

DV = Pragmatic Judgment

Step Variable Beta R R?A FA
1 WASI 768 768 590 119.512
2 SES -.017 .768 .000 .042
3 No. of Shunt Revisions -.050 770 .002 .455

NOTE: Beta weights are standardized and indicaelitection of the effect.

ns vary somewhat because of missing values. WASéchSer Abbreviated Scale of
Intelligence; SES= Socioeconomic Status; No. = NembV = Dependent Variable;
M™p<.10;"p<.05
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Hypothesis #3 predicted that spinal lesion level would predict performance on
measures of social cognitive functioning such that higher lesion levels would be
associated with poorer performance. Lesion level was tested as a prafdictor
performance on nonliteral language, inference making skills, pragmatic judgment
emotion recognition using multivariate analysis of covariance (MANCOh&EauUse of
the categorical nature of the independent variable. MANCOVA analysisealsoad
experimentwise error (false rejection of the null hypothesis) by altpvar several
dependent variables to be entered into the same analysis. To ensure that efsfierenc
social cognitive functioning would not be confounded with general intellectual ability
and socioeconomic status, WASI score and SES were entered as covariates in the
analysis. Spinal lesion level, which consisted of three groups (i.e., sacral,,lombar
thoracic), was entered as an independent variable and social cognitiverfumgcsicores
as dependent variables. Spinal lesion level was not found to predict performance on
measures of social cognition. This is inconsistent with the original hypethbtEans
and standard deviations for social cognitive measures by lesion level grobe fraund
in Table 7).

Given the seeming difference between social cognitive functioning Soores
those with sacral and lumbar level lesions compared to thoracic level lesiongrediditi
analyses were run with participants having sacral and lumbar region lesrabsed
into one group. These analyses did not yield significant difference betweothe

groups on any of the four measures of social cognition.
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Table 7. Lesion Level Group Differences on Measures of Social Cognition

Measure Lesion Level M SD n
Nonliteral Language Sacral 93.80 15.14 15
Lumbar 93.31 18.50 58
Thoracic 75.41 21.13 12
Inference Making Skills  Sacral 86.93 19.11 15
Lumbar 83.24 21.55 58
Thoracic 70.25 21.27 12
Pragmatic Judgment Sacral 90.53 16.54 15
Lumbar 86.48 19.45 58
Thoracic 71.03 18.26 12
Emotion Recognition Sacral 84.14 15.99 15
Lumbar 90.37 14.03 58
Thoracic 78.27 12.81 12

Social cognition and social outcomes. Hypothesis #4 predicted that

neuropsychological measures of social cognitive functioning would be positively

associated with social competence, as it was reported by objective gaatients and

teachers). Multiple regression analyses were run to test this hypothasas. tlig

aforementioned intercorrelation findings, three separate analysesanehécted to

account for the three dependent variables created from parent and teachémeaper,

father, and teacher combined report of social adjustment; parent reportabs&ols;

and teacher report of social skills). Additionally, three separate analgsexonducted

to account for the three objectively coded scales (content, social skills, ectivefiess)

of the Social Goals and Problem Solving Scale, which assessed social skillsfirst the

model, objective report of social adjustment (mother, father, and teacher cdmmépoet
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of social adjustment) was entered as the dependent variable. WASI score aner&ES w
then entered into the first step in a forward fashion to control for the effecigrufice
functioning and socioeconomic status on the dependent measure. Social neurocognitive
measures were then entered in a forward fashion to determine which measucéofpredi
variable) had the highest correlation with the criterion variable. Thanmgmaariables
were then entered into the equations based on their predictive contribution. Fostthis fir
model, WASI was shown to be significantly associated with social adjustrsent, a
measured by combined scores for parents and teachers on the Harter Smptdice
Scale (dependent variabje= 0.216; F(1,85) = 4.179,< .05), and emotion recognition
(DANVAZ2) was shown to be marginally significantly associated wahent and teacher
report of the Harter(= 0.230; F(3,83) = 3.21¢,= .08). These results indicated that
higher WASI scores were associated with better social acceptanes, sowt a trend
towards better emotion recognition being associated with social acaeptafisle the
association between emotion recognition and social acceptance was a tiand tosing
consistent with the original hypothesis, the lack of significant findingth®other three
social cognitive measures was inconsistent with hypotheses.

In the second and third models, objective report of social skills was entered as the
dependent variable (combined mother and father report and teacher report, respectively
WASI score and SES were then entered into the first step in a forward fashkimmtrol
for the effects of cognitive functioning and socioeconomic status on the dependent
measure. As with the first model, social neurocognitive measures were theuol ante

forward fashion. For the second model, nonliteral language score was shown to be
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significantly associated with social skills as measured by parent (§8RS = 0.342;
F(3,83) = 1.804p < .05). Specifically, better performance on nonliteral language
measures was associated with better social skills. This is considtetievoriginal
hypothesis. The lack of significant associations between the other thralecsgaitive
measures and parent-report of social skills is inconsistent with hypatHesesodel
three, WASI score was shown to be marginally significantly associatiedaecial skills
as measured by teacher repgrt(0.213; F(1,76) = 3.599,=.06). Emotion recognition
score was additionally shown to be marginally significantly associatedeather
report of social skillsf = 0.245; F(3,74) = 2.29¢,= .09). These results indicated a
trend towards better WASI and emotion recognition performance associtdidubtter
social skills. This was consistent with hypotheses. There were no signhfficdings
associated with nonliteral language, inference making skills, or pragmagment,
which is inconsistent with hypotheses. Results for this hypothesis can be found in Table
8.

For models four, five, and six of Hypothesis #4, separate multiple regression
analyses were conducted to accommodate the three category scales oiie e
and Problem Solving-Rejections Expectations Scale (SGPS-RE; contentskitisial
and effectiveness). Each of the scales was considered as a dependaetinats
respective model. The same steps taken with models 1-3 were then subsequently
followed. For model four, WASI score was significantly associated \eitienit
category g = 0.250; F(1,83) = 5.544,< .05). Likewise, pragmatic judgmestore was

shown to be significantly associated with content category s€er®.432; F(3,81) =
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Table 8. Regression Results for Prediction of Social Outcomes from SocratiQag
Parent and Teacher Report of the Dependent Variable
Model #1
DV = Harter Social Adjustment
(Mother, Father, & Teacher Report Combined)

Step Variable Beta R R?A FA

1 WASI 216 216 .047 4.179
2 SES -.187 .267 024 2.200
3 Emotion Recognition 230 .323 .033 3.05%
4 Nonliteral Language -.064 .325 .002 .148
5 Pragmatic Judgment .151.334 .006 533
6 Inference Making Skills .017 .334 .000 .005

Model #2

DV = Social Skills Rating Scale
(Mother & Father Report Combined)

Step Variable Beta R R?A FA
1 SES .097 .097 .009 .812
2 WASI -.056 .108 .002 .183
3 Nonliteral Language 342 247 .050 4.385
4 Inference Making Skills 181 .262 .007 .659
5 Emotion Recognition .045 264 .001 .103
6 Pragmatic Judgment -.049.265 .001 .047
Model #3

DV = Social Skills Rating Scale (Teacher Report)
Step Variable Beta R R?A FA
1 WASI 213 213 .045 3.599
2 SES -077 222 .004 .326
3 Emotion Recognition 245 292 036 2.89%
4 Inference Making Skills -.243  .327 .022 1.800
5 Pragmatic Judgment .230 347 .013 1.097
6 Nonliteral Language 115  .351  .003 217

NOTE: Beta weights are standardized and indicaelitection of the effect.

ns vary somewhat because of missing values. WASIehaler Abbreviated Scale
of Intelligence; SES= Socioeconomic Status; DV p&walent Variable.
Mp<.10; p<.05
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5.623,p < .05). These findings indicated that higher WASI and pragmatic judgment were
associated with higher scores on content category, which is consistent with Bgpothe
In addition, SES was marginally significantly associated with conteagjoat (5 = -
0.220; F(2,82) = 4.35& = .09), such that there was a trend towards higher SES being
associated with higher content category scores, consistent with hygsthidsere were
no significant associations between nonliteral language, inference makiagoski
emotion recognition and content category, which was inconsistent with the brigina
hypothesis.

For model five, the social skills category was found to be significantly iassdc
with WASI scoresf = 0.336; F(1,83) = 10.59p,< .05) and pragmatic judgmesttores
(#=0.456; F(3,81) = 7.27%,< .05). In the final model (model six), the effectiveness
category was also found to be significantly associated with V8&&kes £ = 0.282;
F(1,83) = 7.175p < .05) and pragmatic judgmesttores £ = 0.395; F(3,81) = 5.32p,<
.05). These relationships indicated that higher scores on cognitive measgres we
associated with higher scores on the social skills and effectiveness esteguatiwere
consistent with the original hypothesis. The lack of significant associdiginwsen
nonliteral language, inference making skills, or emotion recognition and these two
category scales (social skills and effectiveness) was inconsigtarthat which was
hypothesized. Results from models 4-6 can be found in Table 9.

Hypothesis #5 predicted that a curvilinear relationship would be found between
performance on neuropsychological measures of social cognition and subjective (i.e

self-reported) measures of social competence, such that poor performancebn s



Table 9. Regression Results for Prediction of Social Outcomes from
Social Cognition: SGPS-RE as the Dependent Variable
Model #4
DV = Content Category

Step Variable Beta R R?A FA
1 WASI 250 .250 .063 5.544
2 SES -220 .310 .033 3.036™
3 Pragmatic Judgment 432 .415 076  7.465
4 Nonliteral Language 233 432 .014 1.421
5 Emotion Recognition .075 .436  .003 315
6 Inference Making Skills .066 .437 .001 .086
Model #5

DV = Social Skills Category
Step Variable Beta R R?A FA
1 WASI 336 .336 .113 10.591
2 SES -143 357 .014 1.321
3 Pragmatic Judgment 456.461 .085  8.752
4 Nonliteral Language 198 472 .010 1.075
5 Emotion Recognition .067 .475  .003 .269
6 Inference Making Skills .004 .475 .000 .000

Model #6

DV = Effectiveness Category
Step Variable Beta R R?A FA
1 WASI 282 282 .080 7.175
2 SES -175 317  .021 1.924
3 Pragmatic Judgment -176  .406 .064 6.202
4 Nonliteral Language .235 424 .015 1.440
5 Emotion Recognition 074 427 .003 311
6 Inference Making Skills -.027  .428  .000 .014

NOTE: Beta weights are standardized and indicaelitection of the effect.

ns vary somewhat because of missing values. SGPSSRERI Goals and Problem
Solving-Rejection Expectations Scale WASI= Wechglebreviated Scale of
Intelligence; SES= Socioeconomic Status; DV = Delean Variable.
M™p<.10;"p<.05
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cognition will be associated with better self-reported social compegenthigh scores
on social cognition to be associated with better scores on self-reported so@atemes.
This hypothesis suggests that those who are neither severely impaired tionfngat
the same level as normally developing peers rate themselves as notdudrpcial
competence.

Curvilinear multiple regression analyses were run to test this hypothegls. Ei
separate analyses were conducted to assess the relationship betweerhedciuof t
independent variables (emotion recognition, nonliteral language, inference maks)g ski
and pragmatic judgment) and the two dependent variables that tapped into social
competence (social performance and social adjustment). A squared teralcubden
for each of the four independent variables in order to test the curvilinear effect.

In the first through fourth models, social performance, as measured by child
report on the CSPI, was entered as the dependent variable. WASI score and SES were
then entered into the first step in a forward fashion to control for the effecigrfice
functioning and socioeconomic status on the dependent measure. The linear independent
term was then entered (one for each of the four models). In the final step, the
corresponding squared term was entered. Results from these analyses can Ine found i
Table 10.

For the first model (DANVA2 as V), WASI score was shown to be significantly
associated with social performance as measured by child répo@.256; F(1,87) =
6.085,p < .05), as was emotion recognition scgie (0.294; F(3,85) = 3.79p,< .05).

These findings indicate that higher scores on the WASI and measures of emotion



Table 10. Curvilinear Regression Results for Prediction of Child-
Reported Social Performance from Social Cognition

M odel #5

DV = CSPI
Step Variable Beta R R?A FA
1 WASI 256 .256 .065 6.085
2 SES 056 .260 .002 197
3 ER 294 344 051 4.871
4 ER Squared -.452 .348 .003 .285

Model #6

DV = CSPI
Step Variable Beta R R?A FA
1 WASI 213 213 .046  3.90%
2 SES 090 .226  .005 467
3 NLL 031 .227  .000 .033
4 NNL Squared -.938 .261 .017 1.401

Model #7

DV = CSPI
Step Variable Beta R R?A FA
1 WASI 213 213 .046  3.90%
2 SES .090 .226  .005 467
3 IMS 286 290 .033 2.881
4 IMS Squared -551 .303 .008 677

M odel #8

DV = CSPI
Step Variable Beta R R?A FA
1 WASI 214 214 046 3.97%
2 SES 094 227  .006 519
3 PJ 284 291 .033  2.940
4 PJ Squared -.040 .291  .000 .003

NOTE: Beta weights are standardized and indicaelitection of the effect.
ns vary somewhat because of missing values. CSPildréh's Self Efficacy
for Peer Interaction Scale; WASI= Wechsler AbbreadaScale of Intelligence;
SES= Socioeconomic Status; ER = Emotion RecognitMB = Inference
Making Skills; NLL = Nonliteral Language; PJ = Pragtic Judgment;

DV = Dependent Variablé®*p<.10;" p < .05
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recognitionbeing associated with better social performance, contrary to the original
hypothesis. When nonliteral language was considered as the IV (model 2),9004&1
was shown to be marginally significantly associated with social perfosremeasured
by child report § = 0.213; F(1,82) = 3.909%,= .05). With inference making skills as the
independent variable (model 3), marginally significant associations betwe&h &4
social performance was again shown=(0.213; F(1,82) = 3.909,= .05). The same was
the case with and pragmatic judgment as the independent variables (mbde).2]14;
F(1,83) = 3.974p = .05). These three marginally significant associations suggest a trend
toward higher scores on the WASI being associated with better social skidse Were
no significant relationships between nonliteral language, inference makiisg akad
pragmatic judgment and social performance. Additionally, there were mbcsigt
relationships between the curvilinear terms of the independent variables ahdlglsia
for any of the four models, indicating that there was not a curvilinear effecsas w
hypothesized.

In the fifth through eighth models, social adjustment as measured by child report
on the Harter Social Acceptance Scale was entered as the dependent vahalsiamd
steps as taken with the first four models for hypothesis #5 were then taken (ohe socia
cognitive predictor variable for each of the four models). Results from thdgsemnean
be found in Table 11. There were no statistically significant associationsdretw
predictor variables (social cognitive skills) and the dependent variablel @djcistment)

for any of these models. Again, there were no significant relationships between the



Table 11. Curvilinear Regression Results for Prediction of Child-

Reported Social Acceptance from Social Cognition

Model #1
DV = Harter Social Adjustment

Step Variable Beta R R?A FA
1 SES 131 131 .017 1.407
2 WASI .065 .141  .003 232
3 ER -.008 .141  .000 .003
4 ER Squared 772 .169 .009 .689
Model #2
DV = Harter Social Adjustment
Step Variable Beta R R°A FA
1 WASI A71 171 .029 2.276
2 SES .094 .187  .006 456
3 NLL -.010 .187 .000 .003
4 NNL Squared .800 .216 .012 .901
Model #3
DV = Harter Social Adjustment
Step Variable Beta R R°A FA
1 WASI A71 171 .029 2.276
2 SES .094 .187  .006 456
3 IMS 104 .198  .004 .336
4 IMS Squared -182 200 .001 .063
Model #4
DV = Harter Social Adjustment
Step Variable Beta R R°A FA
1 SES A71 171 .029 2.307
2 WASI 105 .191  .007 .579
3 PJ -.036 .192 .001 .040
4 PJ Squared 1.240 .258 .030 2.363

NOTE: Beta weights are standardized and indicaelitection of the effect.
ns vary somewhat because of missing values; WASIshaler Abbreviated

Scale of Intelligence; SES= Socioeconomic Statés=EEmotion Recognition;

IMS = Inference Making Skills; NLL = Nonliteral Lgmiage; PJ = Pragmatic
Judgment; DV = Dependent Variabf&p < .10; p < .05
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curvilinear terms of the independent variables and social adjustment for the fous.model
This indicated that there was not a curvilinear effect as was hypothesized.

Developmental considerations. Age asa moderator. To determine if age
moderated the relationship between social cognition and social competerarehicalt
linear regressions were conducted with measures of social cognition as the independe
variable and measures of social competence as the dependent variables.

Hypothesis #6 predictdtiat the association between neuropsychological
measures of social cognition and measures of social competence would be §tronge
older children/adolescents, such that better performance on social cognitsigesea
would be positively associated with components of social competence. To test this
hypothesis, age was considered as a moderator. Six separate analyses Wer
objective measures of social competence. As determined by preliminaysesn@ee
above), two separate analyses were conducted to assess teacher and pdreht repor
social skills. A third analysis with parent and teacher combined report of social
adjustment was also conducted. Additionally, three separate analysessoere a
conducted to accommodate the three category scales of social problem solisng skil
(content, social skills, and effectiveness). Each dependent variable assgssefia
component of social competence (social adjustment, social skills, and social
performance) and they were, therefore, assessed separately to defegissoeiations
were dependent on the component in question. Analyses were also conducted separately
for each measure of social cognition, to determine if associations wereldapen

specific neuropsychological constructs. These analyses were conduaeadH of the
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four measures of social cognition variables (nonliteral language, inferexigegskills,
pragmatic judgment, and emotion recognition), as measured by the CASL anddA2ANV
and their association with the six dependent variables.

Multiple regression techniques were utilized to test for moderator ff¥¢ASI
scores were entered first to control for the effects of cognitive furicgan the
dependent measure. SES was then entered to control for its effects on the dependent
variable. The independent variable (main effect of social cognition) andatade
variable (age) were then entered into the equation in a forward fashion, thusgtiosv
variable with the most predictive utility to enter the equation first. Ne&tiwo-way
interaction (age x social cognition) was entered. Such cross products becoantiame
only when their constituent elements (i.e., main effects) are partialledianh(& West,
1991). Main effects and interaction findings can be found in Tables 12-15.

Nonliteral language as the independent variable. Main effects and interaction
results with nonliteral language as the predictor variable can be seenenlZabA
significant main effect of age was found for social adjustment (Havtéh older
children displaying more impaired social outcomes as reported by parentscireiidea
(combined). There was no interaction between nonliteral language and ageseAnaly
with the nonliteral language and social skills (SSRS) reported by parehtsagependent
variable indicated a significant main effect of nonliteral language better performance
on nonliteral language being associated with better social skills. No indeswere
found when parent report of social skills was considered as a dependent variable and

nonliteral language as the independent variable. Analyses conducted with alonliter
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language and teacher report of social skills as the dependent variablesohdica
marginally significant main effect of age, such that there as a waradds older children
having better social skills.

Analyses conducted with the content category scale of social problem solving
measure as the dependent variable, indicated a main effect for age, witthdttten
displaying better social functioning. In addition, there was a main effect oferahli
language, with better performance on nonliteral language associated vettsbeial
functioning in the content category. For the social skills scale of the sculdépr
solving measure as the dependent variable, there was a main effect for ageatsuch t
there was a positive association between age and social skills (i.egloldezn had
better social skills). In addition, there was a main effect for nonlitergukge, with
better performance on the social cognitive measure being associdtedosd social
skills. For the social effectiveness category scale of the social problemysmeasure
as the dependent variable, there was a main effect for age, such that thangosdive
association between age and social effectiveness (i.e., older children kadd=#i
skills). In addition, there was a main effect for nonliteral language, witbrbet
performance on the social cognitive measure being associated with mafe soc

effectiveness.
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Table 12. Multiple Regression Results for Interactions between Nonliterglibga
and Moderator Variable Age as Predictors of Social Competence Variables

Step and Variable Beta R R?A FA
Harter Social Scale- PRT& TCH (DV)

Step 1: WASI .230 .230 053 4.576
Step 2: SES -.227 .296 .034 3.059
Step 3: Age -.223 364 045 4.153
Step 4: NL 041 .365 .001 .059
Step 5: Age x NL -.006 .365 .000 .003
Social SkillsRating Scale- PRT (DV)

Step 1: SES 132 132 017 1.443
Step 2: WASI -.052 .138 .002 .148
Step 3: NL 318 244 040 3.438
Step 4: Age .013 244 .000 .013
Step 5: Age x NL .001 .248 .002 141
Social SkillsRating Scale- TCH (DV)

Step 1: WASI .249 .249 062 4.877
Step 2: SES -.075 .256 .004  .303
Step 3: Age .206 322 .038 3.063™
Step 4: NL .089 327 .003 .245
Step 5: Age x NL .064 333 .004 .288
Content Scale of SGPS-RE (DV)

Step 1: WASI 252 252 063 5.337
Step 2: SES -.229 314 .035 3.04%*
Step 3: NL .387 400 061 5.620
Step 4: Age 280 478 069 6.791
Step 5: Age x NL -.106 .489 .010 1.011
Social Skills Scale of SGPS-RE (DV)

Step 1: WASI 342 342 117 10.465
Step 2: SES -.139 .360 .013 1.158
Step 3: Age 293 455 077 7.505
Step 4: NL 451 537 081 8.676
Step 5: Age x NL -.091 544 .008 .815
Effectiveness Scale of SGPS-RE (DV)

Step 1: WASI 287 287 082 7.071
Step 2: SES -.183 323 022 1.950
Step 3: Age .288 423 075 6.997
Step 4: NL 436 .505 076 7.738
Step 5: Age x NL -.113 516 012 1.201

NOTE: PRT = parent report; TCH = teacher reportPSARE = Social Goals and Problem Solving-
Rejection Expectations scale; DV = dependent vajalyASI= Wechsler Abbreviated Scale of
Intelligence; SES = socioeconomic status; NL= rierdi language;p < .05;” p < .01;™= marginally
significant



89

I nference making skills as the independent variable. Main effects and
interaction results with inference making skills as the predictorblar@an be seen in
Table 13. A significant main effect of age was again found for social adjustwith
older children displaying more impaired social outcomes as reported by parents and
teachers (combined). Inconsistent with hypotheses, there was no interattiearbe
inference making skills and age. Analyses with the inference makingasidallsocial
skills reported by parents as the dependent variable indicated a marsgjigailiizant
main effect of inference making skills with better performance on inferaraking skills
being associated with better social skills. No interactions were found wiest pgport
of social skills was considered as a dependent variable and inference malsragskie
independent variable. Analyses conducted with inference making skillsaaiete
report of social skills as the dependent variable indicated a marginalifycsighmain
effect of age, such that there as a trend towards older children having héttengece
on inference making skills.

With the category scales of the social problem solving measure as the dependent
variables, there was a main effect for age, with older children displayiteg betial
functioning in each category. In addition, there was a main effect of inferencagmaki
skills for each analysis conducted, with better performance on inference miaksg s

associated with better social functioning in each category.
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Table 13. Multiple Regression Results for Interactions between InfereakiadvSkills
and Moderator Variable Age as Predictors of Social Competence Variables

Step and Variable Beta R R?A FA
Harter Social Scale- PRT& TCH (DV)

Step 1: WASI 230 .053 053 4.576
Step 2: SES -.227 .087 .034 3.059
Step 3: Age -.233 132 045 4.153
Step 4: INF .040 133 001 .056
Step 5: Age x INF .070 137 .004 .339
Social SkillsRating Scale- PRT (DV)

Step 1: SES 132 132 017 1.443
Step 2: WASI -.052 .138 .002 .148
Step 3: INF .280 224 031 2.634
Step 4: Age .014 225 .000 .014
Step 5: Age x INF .029 226 .001 .063
Social SkillsRating Scale- TCH (DV)

Step 1: WASI .249 .249 062 4.877
Step 2: SES -.075 .256 .004  .303
Step 3: Age .206 322 .038 3.063
Step 4: INF -.157 .336 .009 728
Step 5: Age x INF .007 .336 .000 .004
Content Scale of SGPS-RE (DV)

Step 1: WASI 252 252 063 5.337
Step 2: SES -.229 314 .035 3.04%*
Step 3: INF 354 .385 050 4.525
Step 4: Age 280 466 .069 6.680
Step 5: Age x INF -.145 489 019 1.826
Social Skills Scale of SGPS-RE (DV)

Step 1: WASI 342 342 117 10.465
Step 2: SES -.139 .360 .013 1.158
Step 3: Age 293 455 077 7.505
Step 4: INF 403 520 063 6.603
Step 5: Age x INF -.149 .539 .020 2.085
Effectiveness Scale of SGPS-RE (DV)

Step 1: WASI 287 287 082 7.071
Step 2: SES -.183 323 022 1.950
Step 3: Age .288 423 075 6.997
Step 4: INF .360 479 051 4.987
Step 5: Age x INF -.143 498 .018 1.808

NOTE: PRT = parent report; TCH = teacher reportPSARE = Social Goals and Problem Solving-
Rejection Expectations scale; DV = dependent vajalyASI= Wechsler Abbreviated Scale of
Intelligence; SES = socioeconomic status; INF=riefiee making skills;p < .05;” p<.01;™=
marginally significant
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Pragmatic judgment as the independent variable. Main effects and interaction
results with pragmatic judgment as the predictor variable can be seenenlfiabA
significant main effect of age was found for social adjustment, with oldkeiren
displaying more impaired social outcomes as reported by parents and teachers
(combined). There was no interaction between pragmatic judgment and age. Analyses
with the pragmatic judgment and social skills reported by parents aspiwedeat
variable indicated no main effects or interactions. Analyses conducted wgthaira
judgment and teacher report of social skills as the dependent variable thdicate
marginally significant main effect of age, indicating a trend towards cld&lren
having better social skills.

For each analysis with a category scale of the social problem solving smaasur
the dependent variables, there was a main effect for age, with older chiisioéaying
better social functioning in each category. In addition, there was a mainhaffec
pragmatic judgment for each analysis conducted, with better perforroampragmatic
judgment associated with better social functioning in each category. Istepsiith

hypotheses, there were no significant interactions for these models.
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Table 14. Multiple Regression Results for Interactions between Pragmatmehidg
and Moderator Variable Age as Predictors of Social Competence Variables

Step and Variable Beta R R?A FA
Harter Social Scale- PRT& TCH (DV)

Step 1: WASI 230 230 053 4.654
Step 2: SES -.223 294 .033 2.991
Step 3: Age -.212 357 041 3.774%
Step 4: PJ .058 .358 001  .128
Step 5: Age x PJ 104 371 009  .817
Social SkillsRating Scale- PRT (DV)

Step 1: SES 135 135 018 1.541
Step 2: WASI -.053 142 .002  .158
Step 3: PJ 165 177 011  .949
Step 4: Age .003 A77 .000 .001
Step 5: Age x PJ -.034 .180 001  .079
Social SkillsRating Scale- TCH (DV)

Step 1: WASI 249 249 062 4.877
Step 2: SES -.075 256 .004  .303
Step 3: Age 206 322 .038 3.063
Step 4: PJ .066 325 002 .124
Step 5: Age x PJ 077 332 005 .381
Content Scale of SGPS-RE (DV)

Step 1: WASI 249 249 062 5.274
Step 2: SES -.236 315 037 3.26%™
Step 3: PJ 427 419 076 7.200
Step 4: Age 245 A79 054 5373
Step 5: Age x PJ -.149 497 .018 1.829
Social Skills Scale of SGPS-RE (DV)

Step 1: WASI 342 342 117 10.566
Step 2: SES -.141 .360 013 1.202
Step 3: PJ 424 453 075 7.346
Step 4: Age 317 543 090 9.799
Step 5: Age x PJ -.138 557 .016 1.708
Effectiveness Scale of SGPS-RE (DV)

Step 1: WASI 286 .286 .082 7.152
Step 2: SES -.183 323 023 1.986
Step 3: Age 283 421 072 6.868
Step 4: PJ 406 495 068 6.945
Step 5: Age x PJ -.123 507 012 1.257

NOTE: PRT = parent report; TCH = teacher reportPSGRE = Social Goals and Problem Solving-
Rejection Expectations scale; DV = dependent vajalyASI= Wechsler Abbreviated Scale of
Intelligence; SES = socioeconomic status; PJ =madig judgment: p< .05;” p<.01;™= marginally
significant
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Emotion recognition asthe independent variable. Main effects and interaction
results with emotion recognition as the predictor variable can be seen in Table 15. A
significant main effect of age was found for social adjustment, with oldklren
displaying more impaired social outcomes as reported by parents and teachers
(combined), which, again, is contrary to expectations. There was no interactieeet
emotion recognition and age. Analyses with emotion recognition and sodsl skil
reported by parents resulted in no significant main effects or interactioradysas
conducted with emotion recognition and teacher report of social skills as threldepe
variable also indicated no significant main effects or interactions, thoughwias a
marginally significant main effect of age, which indicated a trend tow@ebang
positively associated with teacher report of social skills.

For each analysis with a category scale of the social problem solving mmaasur
the dependent variables, there was a main effect for age, with older clhiisioéaying
better social functioning in each category. There was also a margiggdlffcant main
effect for emotion recognition for each of the three categories as depeadables,
indicating a trend towards emotion recognition being positively associ#tedetter
scores on the category scales. There were no interactions for any of the depende

variables considered.
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Table 15. Multiple Regression Results for Interactions between Emotion Remognit
and Moderator Variable Age as Predictors of Social Competence Variables

Step and Variable Beta R R?A FA
Harter Social Scale- PRT& TCH (DV)

Step 1: WASI 217 217 047 4.595
Step 2: SES -.187 267 024 2.389
Step 3: Age -.226 345 048 4.934
Step 4: ER 206 379 025 2.614
Step 5: Age x ER -.034 381 001 111
Social SkillsRating Scale- PRT (DV)

Step 1: SES 101 101 010  .932
Step 2: WASI -.093 128 006  .552
Step 3: ER .082 142 004  .355
Step 4: Age .040 .148 .001 131
Step 5: Age x ER -.018 149 000 .027
Social SkillsRating Scale- TCH (DV)

Step 1: WASI .199 199 040 3.437*
Step 2: SES -.096 215 006  .550
Step 3: Age .189 282 033 2.912™
Step 4: ER 211 323 025 2.228
Step 5: Age x ER .081 332 006  .540
Content Scale of SGPS-RE (DV)

Step 1: WASI 293 293 086 8.259
Step 2: SES -.198 .336 027 2.670
Step 3: Age 275 428 070 7.360
Step 4: ER 217 459 028 2.987™
Step 5: Age x ER -.155 482 021 2.317
Social Skills Scale of SGPS-RE (DV)

Step 1: WASI 372 372 138 14.131
Step 2: SES -.125 .386 011 1.107
Step 3: Age 324 496 .097 11.069
Step 4: ER 209 520 024 2.828*
Step 5: Age x ER -.123 533 013 1.561
Effectiveness Scale of SGPS-RE (DV)

Step 1: WASI 325 325 105 10.373
Step 2: SES -.157 .350 017 1.701
Step 3: Age 327 470 .099 11.069
Step 4: ER 210 497 026 2.828*
Step 5: Age x ER -.155 518 021 1.561

NOTE: PRT = parent report; TCH = teacher reportPSARE = Social Goals and Problem Solving-
Rejection Expectations scale; DV = dependent vajalyASI= Wechsler Abbreviated Scale of
Intelligence; SES = socioeconomic status; ER = @&naecognition; p<.05;” p<.01;™= marginally

significant
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Relationship between illness severity, social cognition, and social competence.
In Hypothesis #7, to test whether social cognition mediated the relationsivgebet
illness severity and social competence in children and adolescents witlispimand
hydrocephalus, linear regression analyses were conducted with illnest/ ses/the
independent variable and social competence components as the dependent variables. As
described above, illness severity was a composite score of medicalncharagernal
report of illness parameters. Social cognition was measured at thersapeint (Time
1) via six separate measures (nonliteral language, inference mkiklis\gpsagmatic
judgment, and emotion recognition), as described above.

In accordance with the recommendations of Baron and Kenny (1986) and
Holmbeck (1997), the following four conditions need to be met for mediation and were
assessed via three separate regressions per model: (1) the predittor aasociated
with outcome variable of interest, (2) the predictor must be associatedheithediator,
(3) the mediator must be associated with the outcome variable when cogtiallthe
predictor variable, and (4) the effect of predictor on outcome must be kerss aft
controlling for the mediator. Given that these variables were assesbedsatne time
point, earlier levels of the mediator (social cognition) and the dependent vésiadikd
competence) could not be controlled for throughout analyses. Separate anatgses
conducted for each of the eight dependent variables (social competence) ednseer
Table 3).

Objective report of social acceptance as the dependent variable. With parent

and teacher report of social adjustment (Harter) as the dependent variablef, thene
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conditions were met to support the meditational model. This was the case when each
social cognitive measure was considered as the mediator.

Parent report of social skills asthe dependent variable. With parent report of
social skills as the dependent variable, nonliteral languag®(406; F(3,76) = 2.84,
<.05) was shown to be significantly associated with SSRS when controlling for the
independent variable (conditions 3 and 4). This indicated that better nonliteral language
skills were associated with better social skills as reported by pavemth is consistent
with expectations. The other necessary criteria were not met, therelmppottsg the
meditational model. Additionally, inference making skifis=(0.327; F(3,76) = 1.985,
= .06) were shown to be marginally significantly associated with SSRS whéwolting
for the independent variable (conditions 3 and 4). This suggests a trend towards a
positive association between inference making skills and social skills atecepgr
parents and is consistent with the hypothesis. Again, the other necessaayweite not
met, thereby not supporting the meditational model.

Teacher report of social skills asthe dependent variable. With teacher report of
social skills as the dependent variable, none of the conditions were met to support the
meditational model. This was the case when each social cognitive measure wa
considered as the mediator.

Category scales of SGPS at the dependent variable. When the category scales of
the social problem solving measures were considered as dependent variablesrihere
some significant associations between the mediators and dependent variableser

none of the meditational models held up because all four conditions were not met for any
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of the three models. With the content scale as the dependent variable, pragmatic
judgment = 0.403; F(3,76) = 4.139,< .05) was significantly associated with the
content category scale when controlling for the independent variable (condito4y, a
such that performance on the social cognitive measure was associatbdtteitltontent
category scores. Nonliteral language=(0.320; F(3,75) = 3.28p,= .05) was
marginally significantly associated with content category perfoo@avhen controlling
for the independent variable (conditions 3 and 4), indicating a trend towards higher
nonliteral language scores being associated with better performamnes so the content
category. While these findings were in the expected direction, they were ncteonsi
with hypotheses because the other criteria were not met, thereby not supperting
meditational model.

With the social skills category from the social problem solving scalkea
dependent variable, nonliteral language=(.340; F(3,75) = 5.594 < .05) and
pragmatic judgmenyi(= 0.408; F(3,76) = 6.43@,< .05) were significantly associated
with the social skills category scale when controlling for the independeablgrsuch
that performance on each of the social cognitive measures was assotifateetter
social skills category scores (conditions 3 and 4). This was inconsistenh&ihdinal
hypotheses, given that the other criteria were not met and the meditationalwasdhlt
supported.

With the effectiveness category from the social problem solving sctie as
dependent variable, pragmatic judgmeht(332; F(3,76) = 3.90P < .05) was

significantly associated with the effectiveness category sdada wontrolling for the
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independent variable (condition 3 and 4). This indicated that performance on pragmatic
judgment was associated with better effectiveness category scamefitefidl language
(8 =0.304; F(3,75) = 3.666,= .06) was marginally significantly associated with
effectiveness category scores when controlling for the independent vacaidiions 3
and 4), indicating a trend towards nonliteral language being positivelyiassbwith
social effectiveness. Again, the meditational models were not fully supportingsbeca
the other criteria were not met, thereby rendering the findings inconsigtent
hypotheses.

Child report of social adjustment and social performance as dependent
variables. With both child-report of social adjustment (Harter) and child-report of social
performance (CSPI) as dependent variables, none of the conditions were met to support

the meditational model, which was inconsistent with hypotheses.



CHAPTER YV
DISCUSSION
The purpose of the current study was to examine social cognition in children wi

spina bifida and to determine whether deficits in these domains are associatpdowit
social functioning. The study utilized a heuristic model presented by Yeates and
colleagues (2007) and concepts from social cognitive neuroscience to bettstantie
how the neurological insults resulting from spina bifida and congenital hydrdespha
affect social cognitive functioning and, ultimately, social competence. iy builds
upon this model by representing a focused investigation of social cognition and socia
competence in a group of children and adolescents who were subject to neurological
insults prior to birth. Additionally, the current study represents the first igagish of
neuropsychological functioning and social competence in children and adolescknts wit
spina bifida and hydrocephalus from a social cognitive neuroscience perspective.
Specific neuropsychological measures of social cognitive functioningimetoeled to
represent the domains of cognitive functioning that are posited to contribute to socia
competence. To build upon extant literature examining neuropsychological functioning
and social functioning in spina bifida, multi-method, multi-informant data and a
developmental, biopsychosocial perspective were utilized. Additionally, diaspetts
of social competence, as defined by social performance, social skills, @ld soc

adjustment, were considered.
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Through this investigation, the current study addressed several questions
regarding social cognitive functioning and social competence in children andcaate
with spina bifida and hydrocephalus. Specifically, several analyseswmiacted to
investigate: (1) differences in social cognition between children and aelolesdth
SBH and the general population, (2) potential neuroanatomical predictors of social
cognition for children and adolescents with SBH, (3) whether measures df socia
cognition are useful in predicting social competence in children and adolesdbnts wi
SBH, and (4) whether developmental factors (i.e., age) need to be considered when
addressing the association between social cognition and social compettresei
children.

Overall, the study suggests that children and adolescent with SBH perform at a
lower level of social cognitive functioning than typically developing youngstkr
addition, there is evidence that these impairments in social cognition aretestsegth
poor social functioning, particularly in regards to those components of sociabfungti
that contribute to social competence (social skills, social adjustment, and socia
performance). The findings vary based on the individual social cognitive and social
competence variables of interest. This suggests that the components of social
competence are distinct constructs that speak to separate social atfattksonally, it
is clear that the social cognitive measures utilized inform differerdlsadalities. The
context in which the social ability is assessed (i.e., school vs. home) alscsappgaay

a role in these findings.
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The following section will provide a brief review of the hypotheses, a sumrhary o
the findings, and possible explanations of the findings and lack thereof. Finally, study
limitations, clinical implications of the current study findings, and fitlirections will
be discussed.
Hypotheses

Social cognitive features of spina bifida. Numerous studies examining the
neuropsychological profile of children with spina bifida and hydrocephalus have
suggested deficits in various domains of cognitive functioning (Fletcher 2080;
Fletcher et al., 2004; Wills, 1993). Children and adolescents with SBH have also been
shown to have executive dysfunction and attention impairments that make itldiéfic
them to adequately engage in social interactions. These neuropsychologirakfeat
converge into a profile that may explain what is referred to as “cockt&yl pardrome”
in this population. In particular, some researchers have suggested thainchiltir SBH
have deficits in pragmatic judgment and inference making skills (Barnesn&if) 1998;
Cull & Wyke, 1984), thereby impacting the ability to fully understand aspects of
language that are necessary to grasp the nuances of social interadtiesirrént study
sought to examine specific social cognitive features that are thought tibetento
social abilities. The social cognitive constructs of nonliteral languageemfe making
skills, pragmatic judgment, and emotion recognition were specificaiignaed.

Given the expected deficits in social cognition, Hypothesis #1 predicted that
children and adolescents with SBH would perform significantly worse on starethrdiz

assessments of nonliteral language, inference making skills, pragmaagment, and
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emotion recognition, when compared to the general population as determined by
standardized norms. This hypothesis was also based on evidence that congenital
hydrocephalus results in stretching and thinning of the cortex, particuigsbsterior
regions and the corpus callosum (Barkovich, 1995; Braun et al., 1997; Caner et al., 1993;
Catalan et al., 1994; Del Bigio, 1993; Fletcher, McCauley et al., 1996; Hannay, 2000;
Tashiro & Drake, 1998), representing neural insults that leave persidgotsain
cognitive and behavioral development (Anderson, 1975; Fletcher et al., 2000; Fletcher e
al., 2004; Wills, 1993). Analysis of the data revealed that subjects with SBH pedforme
in the average range on a measure of nonliteral language and in the low avegagmran
measures of inference making skills, pragmatic judgment, and emotion resogaltof
which were significantly worse compared to the general population. This set afBndi
is consistent with study expectations and with literature which has pointaditothose
with SBH having impairments in these domains (Barnes & Dennis, 1998; Cull & Wyke,
1984). These findings are also consistent with and support Yeates et al.’s (2007)
suggestion that traumatic brain injury incurred in childhood has negative implicitions
social cognitive abilities, and suggest that the neurological insults redutting
congenital hydrocephalus may affect brain regions responsible for sociail@ognit

Predictors of social cognitive abilities. The next two hypotheses explored the
relationship between estimates of neurological severity and impairofaneasures of
social cognitive functioning. The objective was to identify condition severitgias
that might be helpful in predicting difficulties with social cognitive funatignand

therefore, social competence.
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Number of shunt surgeries asa predictor. Previous studies of children and
adolescents with spina bifida have shown those who are shunted for hydrocephalus to
have impairments in a variety of cognitive domains. In particular, they lbeen shown
to have higher rates of attention problems, difficulties with problem solving, and poore
academic functioning (Dennis, Edelstein, Copeland, et al., 2005; Dennis, Edelstein,
Frederick, et al., 2005; Fletcher, Brookshire, et al., 1996; Holmbeck & Faier-Routm
1995; Hommeyer et al., 1999; Snow, 1999). There is also evidence that those who have
gone through several shunt revision surgeries are at increased risk fitivecgrd
academic difficulties (Bier et al., 1997; Hommeyer et al., 1999). Based owitiesee,
it was hypothesized that the number of shunt surgeries would predict the degree of
impairment in social cognitive domains of nonliteral language, inference msiitsg
pragmatic judgment, and emotion recognition. Specifically, it was expéetedaving
more shunt surgeries would be associated with greater impairment on thegseemeas
because each surgery would create opportunity for infection and damageaorat the
site of the shunt. Additionally, more surgeries would be an indication of a more serious
history of infection or recurrence of hydrocephalus.

As hypothesized, number of shunt surgeries was found to be a significant
predictor of nonliteral language and marginally significantly associatiédinterence
making skills. Specifically, as shunt surgeries increased in number, nonateyabbe
scores became worse and there was a trend towards inference malsrsrek@s being
worse. Contrary to expectation, number of shunt surgeries was not shown to be

associated with either pragmatic judgment or emotion recognition.
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The finding that number of shunt surgeries was associated with nonliteral
language and trending towards being associated with inference makisgsséinsistent
with Hurley et al.’s (1990) suggestion that right hemisphere lesions causadityng
may be responsible for deficits in comprehension of tone and emotion in language, which
is also referred to as language prosody. These social cognitive abilitige thqtione is
able to extract meaning when it is not explicitly stated with words. Meanisg e
constructed from tone, and the underlying messages within metaphor and irony must be
extracted, in order for the nonliteral aspects of language to be understood. ahediter
examining neurological functioning and language point towards the right hengigshe
housing language prosody. As such, it makes sense that the number of shunt revisions
would be associated with difficulties in this cognitive domain.

The lack of significant association between number of shunt surgeries and
pragmatic judgment, while unexpected, can be explained by further discusdien of t
construct being assessed. The pragmatic judgment subtest of the CASHedgbe
knowledge and use of appropriate language. While this, in part, requires sociahnintuit
and skills, the major aspect is the ability to understand standard interactionsbilitiis a
as it is measured by the CASL, does not require that the child/adolescenetaterpr
language that is otherwise not explicitly expressed. The pragmaticgmdgurbtest
requires one to describe what they would do in a particular situation given a set of
circumstances. This does not require that children interpret tone, prosody, or other
unspoken aspects of language that have shown to be impaired in children with SBH

(Hurley et al., 1990). Children with good pragmatic judgment skills are able tbyreadi
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understand and utilize specific types of language given the social contexidat
(Carrow-Woolfolk, 1999; Owens, 1988). In addition, they are more likely to know when
and how to modify language accordingly (e.qg., in informal vs. formal situations). For
children with SBH who have difficulty interpreting non-literal aspectanfuage,
pragmatic judgment might prove to be an easier skill because it is more &raighd
and calls upon specific rules of interaction (i.e., “What do you say when you are
introduced to Mary’s dad, John Smith?”).

As noted above, there is a planning and organizational aspect to pragmatic
judgment that the other measures of the CASL lack. As such, it can be suggssted th
pragmatic judgment, as assessed by the CASL, is considered to mepsate @fs
executive functioning. The finding that number of shunt surgeries does not predict
pragmatic judgment, therefore, is consistent with Rose and Holmbeck’s (260&)ate
which showed that number of shunt surgeries was not a significant predictor wtivexec
dysfunction in children with SBH.

Another explanation for the lack of findings is that there were a number of
participants who did not complete the CASL due to fatigue or impaired cognitiitg.abil
In general, the participants who did not complete this measure tended to be more
cognitively impaired than those who were able to complete the measure. In some
instances, research assistants opted to discontinue testing if it seemieel that t
child/adolescent was not capable of understanding the test stimuli. In additionapcag
judgment was the final measure administered and, therefore, even moréoliketybe

completed by participants. As a result, it is possible that the analyses didluabé ithe
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more impaired participants who are expressing pragmatic judgmentsiefitie overall
lack of variability for pragmatic judgment may have contributed to the lackdaihfys.

Despite the fact that the form and content of language are often intact, children
with hydrocephalus commonly demonstrate difficulties with pragmatic compooé
language, particularly in oral discourse (Brewer et al., 2001; Dennis £984; Vachha
& Adams, 2002). The lack of association between number of shunt surgeries and
pragmatic judgment can also be accounted for by the fact that pragmatiejudgas
assessed separate from the other important social cues that arequasgrgocial
interactions. The measure is a structured and organized presentation of satsaihate
works to eliminate some of the uncertainty that real life situations pose.pBd¢hnleae
children can perform well on standardized measures, but exhibit difficulty when
interacting with peers.

Likewise, the lack of significant association between number of shunt surgeries
and emotion recognition was also contrary to the original hypothesis. This non-
significant finding might be accounted for by the fact that emotion recogniasn w
assessed mostly by visual cues of emotion. It is possible that the number of shunt
surgeries does not impact cognitive functioning that taps into visually presentad vis
cues. This would be also be consistent with the idea that children and adolescents
express more impaired ability to understand verbal complexities of socrakimeas
(Barnes & Dennis, 1998; Cull & Wyke, 1984).

There is also research to suggest that right-hnemisphere somatosenscey aoe

important for the processing of emotional and social information from a varietyesf
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This is particularly the case since most people rely more heavily on infomfedm the
left half of their visual fields (which is processed by the right side of #ie)awvhen
making judgements about emotional expression (Burt & Perrett, 1997; Jansael, &
Adolphs, 2000). Subjects with damage to the right hemisphere have been shown to
perform significantly worse than left-hemisphere damaged subjects andlremntrols
in recognizing emotion from faces and other cues (Adolphs, Damasio, Tranel, Cooper, &
Damasio, 2000; Benowitz et al., 1983). This has been shown to be the case for
recognition of emotion from both facial expressions and verbal prosody (Adolphs,
Damasio, & Tranel, 2002). Given that shunts are generally placed in the right
hemisphere, it is possible that the initial shunt placement causes enough damage to
regions important in emotion recognition to result in skill impairment. It is iplesiat
additional shunt surgeries do not result in further impairment in this ability leettars
damage has already been done.

Lesion level asa predictor. Past research has shown lesion level to be associated

with cognitive functioning (e.g., higher lesion level has been linked to lower gatedle;
Bier et al., 1997). Thus, Hypothesis #3 predicted that having a higher lesion lewel woul
be associated with poorer performance on measures of social cognition. Ciontrary
expectations, lesion level was not shown to predict any of the measures of social
cognition. These contrary findings were consistent with Hommeyer e(1899)
research, which indicated that lesion level in children with SBH was not significa
associated with either parent or teacher report of child cognitive abiitycan be

accounted for by the fact that spinal lesion level does not affect neurologicamast,
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but rather determines peripheral impairment. As such, lesion level can be aegndes
predictor of motor functioning, with higher lesion levels indicating worse motor
functioning.

Although lesion level has been shown to be associated with cognitive functioning
in some past research (Bier el al., 1997), these findings are likely due to the motor
intensive components of the measures utilized. Given that children with SBH exhibit
impairments on measures requiring fine motor output (Fletcher, Brookshire, et al., 1996;
Wills, 1993), it is not surprising that they perform worse than their normaliiaiging
peers of cognitive measures with motor components. The finding that lesion level wa
not shown to predict social cognitive functioning can be explained by the fact that the
social cognitive measures utilized for the current study do not require motaoiimgt

Social cognitive correlates of social competence: Objectivereport. Hypothesis
#4 considered the association between social cognitive functioning and objective report
of social competence. Based on Yeates et al.’s (2007) heuristic, problénseevél
cognition might help explain the common occurrence of social deficits in childrien wit
SBH. The goal of the current study was to capture social cognitive functiskillsgn
children and adolescents with SBH by utilizing standardized measures sfrass¢
Preliminary analyses conducted for the current study indicate that chédde
adolescents with SBH performed significantly worse than the generat pubtheasures
of social cognition. This indicated that the link between social cognition and social
competence (social skills, social adjustment, and social performance), asteddyy the

original hypotheses, was worth further investigation. Given that those witra8BH
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expected that have difficulties with cognitive skills that are necessaejfémtive social
interactions (social cognition), pragmatic judgment, nonliteral lareyuatgrence
making skills, and emotion recognition were captured via standardized assessment.

Parent- and teacher-reported social adjustment. The Harter was used to assess
parent and teacher-report of the target child’s social adjustment. While nibtreesorcial
cognitive measures were significant predictors of social adjustmenegsirned by the
Harter parent and teacher report), emotion recognition was shown to be a ryarginal
significant predictor of the outcome variable. This finding suggests that chddce
adolescents with SBH who have difficulty extrapolating emotion from fagialessions,
postures, and intonation tend to have difficulties with social adjustment (parent- and
teacher- report). While the current study indicated that children and adoleseents ha
significantly worse ability to understand the subtleties of language andtax&aning
from that which is not explicitly spoken and to (nonliteral language, infereakeq
skills, and language pragmatics) when compared to the normal population (Hypothesis
#1), these social cognitive skills were not found to be significant predictoosiaf s
adjustment. It is not clear why emotion recognition was found to be a predictoradf soc
adjustment and the other social cognitive skills (nonliteral language,noéensaking
skills, and pragmatic judgment) were not. One possibility is that the abililyderstand
the emotions of others without verbal cues is important for social adjustment. For those
who are not able to read facial expressions, posture, and tone, it may be difficult to
express empathy. This can result in the child appearing awkward andysociall

inappropriate, thereby rendering them less likely to be accepted by thalrcswrt.
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The lack of findings for the other social cognitive as predictors of socistatgnt can
be accounted for by the possibility that the ability to interact within a scmméxt in a
successful manner does not require that a child or adolescent be able tameagigt
meaning from words that are not literally spoken. Additionally, the lack of fisding
might reflect the possibility that these social cognitive measures domariagjee to real-
life social behaviors. Perhaps for these children, their seemingly preseautact
verbal skills (see Wills, 1993) make up for their verbal weaknesses. Thg tbilit
understand emotion from body language and tone, however, remains essential for
meaningful social interactions that result in emotional connections with peers.

Recent research on empathy supports a model of two separate systems for
empathy: an emotional system and a cognitive system. Emotional emgatkytodhe
capacity to experience affective reactions to the observed experienclesrqSttamay-
Tsoory, 2011). One of the major underlying processes of this ability is emotion
recognition. Cognitive empathy, on the other hand, involves the capacity to make
inferences regarding the other’s affective and cognitive states éyHBsoory, Aharon-
Peretz, & Perry, 2009). There is also evidence supporting the possibility tiveduats
with autism, for example, can show impairment in one system and intact abihty
other system (Dziobek, Rogers, Fleck, Bahnemann, Heekeren, & Wolf, 2008). The
emotional system ability can be measured by emotion recognition skillgagher
cognitive empathy can be assessed via theory of mind skills. It is posstbiiavhry an
intact emotional empathy system is a predictor of social adjustment in ohaldde

adolescents with SBH. This theory supports the marginally significant finding tha
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emotion recognition is a predictor of social adjustment in children and adolesdénts w
SBH (as measured by parents and teachers), because it allows for thatdedividuals
can demonstrate empathy without having a complete cognitive understanding of the
emotions and beliefs of others. Given that the finding is marginally signifitast
finding out to be cross-validated in future research studies that assess both ¢motiona
cognitive empathy and their association with social adjustment.

As discussed above, those with SBH tend to have difficulty readily interpreting
the unspoken thoughts of others, thereby making it difficult for them to put themselves in
another’s “shoes.” However, it is possible that having intact emotion recognitsoasac
a protective factor for these children. If they are able to mirror the @msadf others,
perhaps that is enough to make and maintain friends in childhood and adolescence. This
would also account for the fact that the other social cognitive abilitiesneeshown to
be significant predictors of social acceptance for these children. Iltweuhteresting,
however, to explore whether or not emotional empathy is sufficient for pegtaoce
when these children and adolescents enter adulthood and friendships become more
complex and, perhaps, require a greater cognitively driven empathimsyste

Parent-reported social skills. The Social Skills Rating Scale was completed by
parents to assess the target child’s social skills. Nonliteral languagehewan to be a
significant predictor of social skills with better nonliteral languag®@ated with better
social skills. This finding suggests that the ability of children and adoleseg¢htSBH

to understand the aspects of language that are not literally spoken, suchsas aacta
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colloquial ways of speech, is associated with social skills performancée byr
parents.

One possible explanation for this finding can reside with the skill being assessed.
Social skills, as defined by the current study, are specific abilitiegiaséie one to
perform competently within social tasks (Cavell, 1990). The social cognitiseureeof
nonliteral language assessed the ability to understand meaning from spokerhaiasds t
not literally spoken (i.e., sarcasm, humor, irony, figurative language) ande®that the
individual is able to determine how to interact based on “missing” information.
Likewise, social skills require that one is able to accurately perceiva@a sibuation
given contextual cues, come up with an appropriate plan for how to respond, and, finally,
act upon that response. Given that the social cognitive ability of nonliteral language
requires that one is able to interpret experiences that are not stravgintfoit is not
surprising that this skill is associated with social skills. Both constructs/amtoé
capacity to interpret situations and act on the knowledge in an appropriate way.

No other measures of social cognition (language pragmatics, inferektggma
skills, and emotion recognition) were shown to be predictors of parent-reported social
skills. While this is contrary to expectations, these findings may reflegidssibility
that these social cognitive abilities are only one of the many abih@¢€dontribute to
good social skills. While language pragmatics, inference making skills, asttbem
recognition might play an important role in social competence development, thebema
other skills that these children can rely on to inform their social interactlorssalso

possible that parents of children and adolescents with SBH are more lenient in thei
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expectations of good social skill expression in these children. The SSRS hals severa
guestions that assess social skill performance (i.e., “Joins group activitiestvieing
told.”). However, these items do not assess the success with which the chitdsntera
Parents may want to give their child credit for these behaviors since thegpatde of
displaying them, but the measure does not truly assess the quality of thalkskdts
With the potential overestimation of social skills in children involved in the curneay,st
a true relationship between the other social cognitive skills and social skilistdbe
determined.

Teacher-reported social skills. The Social Skills Rating Scale was completed by
teachers to assess the target child’s social skills. While none of thecsapidlve
measures were significant predictors of social skills (as measureddhet-report),
emotion recognition was shown to be a marginally significant predictor of the aitcom
variable. This finding suggests that difficulty extrapolating emotion fiamal
expressions, postures, and intonation is associated with worse social skilldiactmr
teachers). This finding indicated a trend towards consistency with the origptahbsis
that emotion recognition is an important predictor of social skills. While emotion
recognition was not found to be a predictor of social skills as reported by paeents (s
previous finding), it seems that this ability is more relevant to social s&itlsey are
evaluated by teachers. One explanation for this finding is that teacherssvpitees
interactions throughout the day and are more in tune with the subtleties of social
performance that are driven by social skills. It is possible that waehdes completed

their social skills assessment they automatically, and perhaps unknownagly,
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comparisons between the target student and their typically developing studests Thi
consistent with existing research that suggests teachers tend to cdmepareidl
behavior of one child with another, while the parents may not have other reference points
(Macintosh & Dissanayake, 2006). The assessment of social skills (as rddastire
SSRS teacher report) includes items that might be influenced by emotigmitemn
abilities. For example, one item is “Cooperates with peers without promptingchérea
often observe these interactions from the sidelines and may base themass&gs part
on the child’s ability to interpret nonverbal cues, such as body language and facial
expressions, when engaging with peers.

It is not clear why emotion recognition was found to be a predictor of social
acceptance whereas the other social cognitive skills (nonliteral lamgnégence
making skills, and pragmatic judgment) were not. One possible explanation is that
teachers are less concerned with these skills when assessing peettanteeand
subsequent social performance/skills. More specifically, it is possibletutdtdrs
observe expressions of emotion recognition in their students and see them ad &asentia
effective day-to-day interactions between peers. On the other hand, teadidrs
recognize nonliteral language, inference making skills, and pragmatic juddoigigtsa
as having an impact on the subtleties of peer interactions, but not determinants in the
quality of peer relationships. This is consistent with the existing litesattrich has
shown that the ability to recognize nonverbal emotional cues (i.e., faciabsxo®) is
related to social adjustment, as rated by teachers and peers, in childhood (Custrini &

Feldman, 1989; Edwards, Manstead & MacDonald, 1984; Nowicki & Duke, 1992; 1994)
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Objective coding of target child Social Goals and Problem Solving-Rejection

Expectations Scale. Target children and adolescents verbally responded to questions
from the Social Goals and Problem Solving-Rejection Expectations ScdhS(BE).
The three categories pertinent to the current study (content, sociglakills
effectiveness) were objectively coded to determine features of sociaétmme.
Pragmatic judgment was found to be a significant predictor of each of teecHisgjory
scales. This indicated that better pragmatic judgment is associated wetrsbetal
competence for each category and suggested that the ability to understandaive Igff
respond to a social context predicts social skills as measured by the SGPSIRE. W
this finding is consistent with expectations, it is also not surprising. The sogiaitive
construct of pragmatic judgment was assessed with a measure that reaqgeed
children to respond to hypothetical social situations. These situations wengguiaaea
straightforward manner and called for the child/adolescent to come up wahysoc
appropriate ways to interact. These situations, while sometimes compleaot adnvolve
nonliteral aspects of language. The SGPS-RE assessed social skills inimNary s
manner. Social scenarios were presented and the child provided ways in which s/he
would respond if s/he was in such a situation. The two measures had a great deal of
overlap in stimuli structure and both assessed the ability to interpret sa@ébsis and
respond appropriately given contextual cues (i.e., social information processirey)
significant findings can possibly be accounted for by the fact that thecfeadnd
outcome variables were essentially measuring the same construdterendimethods.

The three category scales were also highly correlated97 - .98; See Preliminary
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analyses above), providing further explanation for pragmatic judgment begfecant
predictor of all three variables.

Findings from the current study indicated that none of the other social cognitive
measures (emotion recognition, nonliteral language, and inference makingvaii#s)
significant predictors of social skills as measured by the SGPS-RE. tMiilgas
contrary to the initial hypothesis, one possible explanation for the lack of sagific
findings is the manner in which the outcome variable was measured. As mentioned
above, the SGPS-RE presented social scenarios and allowed for the target child t
provide structured responses that the child knows are appropriate theoratitahse
This, however, does not mean that the child would be able to respond in such a way when
actually in a social situation with a peer. Actual social situations requireduals to
recognize and respond to nonliteral cues, including tone of voice, nonliteral language,
facial expressions, and body language (Nowicki & Duke, 1994), and the abilitgto inf
what others are thinking based on these cues (Landa, 2000). Since the outcome variable
(SGPS-RE) does not require any of these skills to be present, it follows thatitie s
cognitive abilities that measure them (nonliteral language, inferencagnsills, and
emotion recognition) would not be good predictors.

Social cognitive correlates of social competence: Subjectivereport.

Hypothesis #5 considered the association between social cognitive functioningiahd so
competence as reported by the target child (subjective report). This hypothesiased
on the findings of Minchom et al. (1995) that children and adolescents who are more

cognitively impaired tend to report higher self-competency than those whesare |
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impaired and more aware of their deficits. This suggests that those withadchpacial
cognitive abilities might be less capable of monitoring their own sociavimetend
understanding its impact on others. In addition, those children with high scores on
measures of social cognition are expected to report high scores on socialecm@pet
Based on the marginality hypothesis, the children and adolescents who strakygle wi
social competence are those who are aware of their abilities (i.e., nol\seupeared),
yet are not functioning at the same level as their normally developing p&e such, it
was hypothesized that a curvilinear relationship was expected to be found between
performance on measures of social cognition and subjective (i.e., self-dg@poe@sures
of social competence, such that poor performance on social cognition would be
associated with better self-reported social competence, and high scoregmbn soc
cognition would be associated with better scores on self-reported socjztenice.
This hypothesis suggested that those who are neither severely impaired nonitugett
the same level as normally developing peers rate themselves as notdudrgpcial
competence.

The Children’s Self Efficacy for Peer Interaction Scale (CSPIl)ugasl to assess
objective report of social performance and the Social Acceptance ScladeHditer was
used to assess child-reported social adjustment. The expectation was dinan etiilo
are either severely impaired or doing as well as their normally developéng pn social
cognitive ability would rate themselves on measures of social competedomagdetter
than those in the “middle” would rate themselves. Results did not support this

hypothesized curvilinear relationship between social cognition and socipktemse for
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any of the predictor variables or outcome variables considered. Emaotion recognition,
however, was shown to be a positive predictor of high social performance scores, as
measured by the CSPI.

For the CSPI, target children responded to questions that assess how difficult/eas

it is for them to engage in a specific social situation (e.g., “Some kids waiatyta pl
game. Asking them if you can play is for you;” The method for assessing child
reported social performance may account for the contradictory findinggdothesis #5.
More specifically, the CSPI did not measure the quality of social performaumiceather
the willingness of the child to interact socially. If an objective partyewe observe such
social interactions, it is possible that s/he would rate them as inappropnidéet, it is
possible that the children who more likely to respond with “very easy” to items on the
CSPI (which indicates better social performance) are more likelytdwakward or
inappropriate interactions with peers. This finding may be reflective otthektail
party syndrome” that is often characteristic of children with SBH (Hwetal., 1990).
As noted above, those with CPS struggle with oral discourse and the ability tg readil
interpret the social desires of others (Brewer et al., 2001; Dennis B2%4; Vachha &
Adams, 2002). This is consistent with the possibility that those who respond on the CSPI
such that they are doing well socially are in fact viewed as awkward giutopaiate.
As such, it follows that the true association between emotion recognition and G5PI ma
point towards difficulty understanding facial expressions and tone as a predictor of
inaccurate reading of social situations and subsequent inappropriate sooiahaece.

This would, in part, support the original hypothesis.
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The lack of findings with the other social cognitive measures as independent
variables with both the CSPI (social performance) and Harter (social adnistms
dependent variables can further be explained by the possibility that the childnen i
current study are placed in peer situations that allow for adequate paensbips. For
example, it is possible that children who are more impaired in social cogngion ar
enrolled in special education classes with other children who have similauldis,
thereby resulting in an even playing field for peer interactions.

Developmental considerations. Hypothesis #6 considered age when examining
the effects of social cognition on social competence outcomes. Given thatithe bra
structures involved in social cognition undergo gradual development, it is expected that
social competence becomes more complex as children get older. Since children wi
spina bifida incur neurological insults that impact areas involved in social @ygnitis
expected that their social cognitive functioning skills do not increase arieerate as
their peers, if at all. Since social interactions become more compleXdiemiget older,
the effects of these social deficits are expected to be seen witergneansity with age
increase. As such, it was hypothesized that the association between satiedrcagd
social competence would stronger as children and adolescents with SBH became olde

Overall, none of the analyses supported age as a moderator of the relationship
between social cognition and social competence. This indicated that the positive
relationship between social cognition and social competence does not becmgerstr
with age. One possible explanation for this finding could be that reporters (ardnts

teachers) are more lenient in their assessment of social functioningetttiesen with
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SBH and that this leniency becomes more apparent with increase in age. Given that
social interactions become more complex with age as children experieregsaggm
cognitive capacity, it is possible that parents and teachers becomeingiyeaware that
the child with SBH is not able to keep up with demands and their willingness to grant
leniency increases with time. More specifically, parents and teaclgraohhave
responded to questionnaires relative to how they would have responded for a more
typically developing child. Rather, they may have considered the medical condttion w
which the target child is dealing and lowered their expectations given thelebste
child faces cognitively, physically, and socially. It is possible thatleniency is neither
apparent nor necessary until children are older and social and cognitive gapgcta
increase.

The lack of findings with the Social Goals and Problem Solving- Rejection
Expectations Scale category scales as dependent variables can be ddoolyténe
fact that the measure does not contain scoring/coding norms based on age. Responses to
social scenarios were coding based on a system that did not incorporate smergses
standard for varying age ranges. Specifically, all participant respavesre evaluated
based on the same standards, regardless of age or developmental status. As such, the
concept that social interactions become more complex and expectation insrease a
children become older is not factored into assessment criteria, therebyizmgior
eliminating any effect that age may have on the relationship.

Despite the lack of support for the original hypothesis, there were some

significant main effects. In particular, a main effect of age wasstensly found for
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parent and teacher combined report of social adjustment (Harter), inditetiragée was
negatively associated with Harter scores (as children get older, Hantes became
worse). This finding suggests that as children and adolescents get old#s pace
teachers rate their social adjustment lower. Hypothesis #6 was based @uthptiasn
that children with SBH sustain a brain injury early in life, which ultimadélgcts
neurological development and, subsequently, cognitive functioning. Since social
interactions become more complex with age, these neurological and cogritits de
may not become apparent until later in childhood or adolescence. This main effect
supports this idea in that parents and teachers reported that older children leave mor
difficulty making and maintaining friendships.

In addition, a marginally significant main effect of age predicting teaport
of social skills (SSRS) was consistently found, such that age was posisgebjated
with social skills. This finding is contrary to the finding that indicated an isergaage
predicted worse parent-reported social adjustment. This main effeci rsoalsonsistent
with the theory that the social difficulties expressed by children with @l Hbecome
more salient as they become older and are expected to interact with pea@at a
complex level. However, this finding can be accounted for by the possibility that
teachers are more lenient in their ratings of social skills for childrégmphiysical and
cognitive disabilities (see discussion of Hypothesis #4). It is also likelyibaeachers
working with children with SBH who are more cognitively impaired and exprestey
social and academic difficulties also work with other children with specggseTheir

standards or expectations for social skills may be different than that m$tneaim
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teachers. When reporting on social skills for children in this study, it is podsabliney
are using a baseline that is relative to special needs kids. In other worddetuders
see an improvement in social skills with age, but at a trajectory that fhaydstiate that
these children with SBH are behind in social skill development when compared to
typically developing peers.

Finally, a main effect of age was found for each of the category scalgeift,
social skills, and effectiveness) of the Social Goals and Problem Solvingi&ejec
Expectations Scale. Given that social behaviors are expected to improve withisage
finding is not surprising. It would be interesting to compare children with 8&H
group of typically developing children to determine if the increase in samgbetence
occurs at the same rate for the two groups. Given the hypothesis that chiltir&Biit
do not develop social cognition at a rate consistent with that of typically developing
children, illness status ought to be considered as a moderator of the relatiohsbgnbe
age and social competence.

A discussion of additional main effect findings for each of the independent
variables considered will be provided below.

Nonliteral language as the independent variable. When nonliteral language was
considered as the predictor variable, there was a main effect of nonéiteyabbe
predicting parent report of social skills. This finding indicated that betteitexahl
language ability was associated with better parent-reported sodmbskl confirms that

which was found in a previous hypothesis (see Hypothesis #4).
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I nference making skills as the independent variable. When inference making
skills was considered as the predictor variable, there was a margigalficant main
effect of inference making skills predicting parent report of sociaksKilhis suggested
a trend towards better inference making skills being associated with fetet-
reported social skills (SSRS). This marginally significant main effecpmsistent with
the idea that the ability to make inferences given non-explicit cues wisdoia context
will render a child/adolescent better equipped with social skills. Manyafems on the
SSRS inquired about the target child’s ability to initiate socially appteps@haviors.
As such, it makes sense that the ability to make inferences about socialrstuathout
explicit verbal information would predict the ability to make socially appatgr
initiations.

Pragmatic judgment asthe independent variable. When pragmatic judgment
was considered as the predictor variable, there was a main effect of pcggdgment
predicting each of the three category scales of the SGPS-RE, indicatibgttea
pragmatic judgment predicted better scores on each of the three egejdhne SGPS-
RE (content, social skills, and effectiveness). This is consistent with linct was
found in previous analyses (see Hypothesis #4).

Emotion recognition as the independent variable. When emotion recognition
was considered as the predictor variable, there was a marginally sighifiain effect of
emotion recognition predicting each of the three category scales of tf&BEPThis
suggested a trend towards better emotion recognition associated withdmetsran the

three category scales (content, social skills, and effectiveness). Tlirggpassociation
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supports the hypothesis that the ability to effectively interpret emotaom fiacial
expressions and other body language is important for appropriate socialatidorm
processing (Boyatzis & Satyaprasad, 1994). In addition, it suggestsdbaicthidren
with SBH may have some similarities to children with nonverbal learning tisshi
who struggle to accurately perceive emotion from facial expressiansk&et al., 2002;
Zillmer & Spiers, 2001), making it difficult for them to have adequate socexaations
(Nowicki & Mitchell, 1998).

Social cognition asa mediator. Hypothesis #7 proposed that social cognition
would mediate the relationship between illness severity and social congpatenc
children and adolescents with SBH. More specifically, it was expectelbéeatiliness
severity would predict better social cognition, which, in turn, would predict [settél
competence. Separate analyses were conducted for each of the six dp@easured
social competence dependent variables (see below). Analyses of theanatimbdel
revealed some significant associations. In particular, results indicatebtfliteral
language was significantly associated with and inference making slatginally
significantly associated with parent-reported social skills (SSRSle wontrolling for
iliness severity. In addition, both pragmatic judgment and nonliteral language were
shown to be consistently associated with each of the category scales oPtBe G
each of these findings, the social cognitive skill was positively asedanath better
social competence outcomes. These findings are consistent with finding fraoupre

hypotheses and possible explanations are explained above (see Hypotheses #4 and #6).
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The additional steps necessary to support the mediational models indicated non-
significant associations between illness severity and social cggfutaictioning and
illness severity and social competence. Therefore, the full mediatiaagisnvere not
supported. The significant associations between social cognition (the meainator
social competence components (the dependent variable) are not surprising, g&en the
findings. They support earlier hypotheses (#4 and #6) and the heuristic modekgresent
by Yeates and colleagues (2007). Once again, it is important to consider the specif
measures utilized with these findings in order to best understand the significant
relationships. For example, the significant relationship between nonlaagaldge and
parent-reported social skills (SSRS) can be accounted for by the idea thatdastures
assess the ability to respond to social situations without all informationidystated
and contextual cues available to make appropriate decisions. It is not surpasing t
there is a significant positive association between the two, even when confialling
illness severity. Likewise, the relationship between pragmatic judgmoemssand the
three category scales of the SGPS-RE are repeated findings for thne study and can
be explained by the fact that the pragmatic judgment subtest of the CASL arigRB8e S
RE are very similar in the presentation and content of their stimuli. Thaatbey
correlated is not surprising.
It is interesting that illness severity was not found to be significastgciated

with either social cognition or social competence. One possible explanatibe fovrt
significant relationship between illness severity and objective reportldfschocial

competence is that parents and teachers may be lenient in their assessanget of t
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children’s social competence. Parents may be inclined to consider their abildies
when completing measures of social competence. As a result, it is posgibheyha
provide ratings outside of the context of how typically developing children perform
simply rating their child relative to his/her own baseline. For examplejtgavéa child
who had no social interactions at age 7 but expresses interest in a friendship atag
be seen as socially competent. In relation to typically developing pemight be clear
that this child is behind. As a result, the true relationship between illnesgysamdr
social competence disappears (statistically speaking). Additionabhdes may provide
social competence ratings relative to the child’s social performance ypsexgars. Also,
they may assess the child within the context of a special education alasskssuch,
the child might be performing satisfactorily relative to their peers.

Study Limitations

The current study has several limitations that should be considered in both
interpretation and future research endeavors in this area of study.thérstirrent
investigation represented a focused study of one particular illness gooupbgida. As
such, findings of this study may not be extended to other pediatric samples. Adgitionall
the current study sample was restricted to children and adolescents withiBgaaho
also have a diagnosis of hydrocephalus and, therefore, findings cannot be zgsh&vali
those who do not have congenital hydrocephalus. It should also be noted that some
children in the current study sample were unable to complete portions of the social
cognitive testing for various reasons (i.e., fatigue, cognitive impairmérng possible

that the children who were unable to complete portions of the CASL and DANVAZ2 are
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also those who were rated low on measures of social competence. With these missing
data, the association between social cognition and social competence compopents ma
have been attenuated, thereby not showing the true strength of the associagen betw
predictor and outcome variables.

The statistical methodology utilized in this study had several limitatiomst, F
the sample size was relatively small, thereby limiting statigtioaer. Although sample
size is a common problem in pediatric research, it nonetheless limits tinetaliletect
statistically significant results. A larger sample size would alseaser confidence in
generalizability of these results by likely resulting in greateiability in social cognitive
functioning status. This would allow for a better understanding of how those children
with SBH who do not perform well on measures of social cognition are evaluated in
terms of social competence outcomes.

Second, it is important to note that the data for the current study was collected at
one time point and that the analyses were, as a result, correlational in nature.
Associations suggested by the regression analyses conducted are, theoefackcative
of temporal or causal relationships. The current study hypothesized that neufologica
insults impact cognitive functioning, thereby leading to social difficultieishofigh a
relationship in the reverse direction is not intuitive, it is possible that tharéhisl
variable unaccounted for in the current study could be causing impairment on both the
predictor and outcome measures (e.g., a hypothetical example worthy ohattami
would be auditory processing skills). A more thorough and longitudinal analysis of the

relationship between these factors would be useful in the future.
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Third, although the current study included children from ages 8-15, it is important
to note that participants are continuing to develop. In particular, the antgims®f
the brain that are associated with social behavior continue to undergo gradual
development through mid-to-late adolescence and proceeds in a back-to-&omblir
(Giedd et al., 1999; Klingberg et al., 1999; Sowell et al., 1999). Given that spina bifida-
related hydrocephalus negatively affects neurological structueebank-to-front
manner (Fletcher et al., 2000), it is possible that children and adolescents Witré&B
more delayed that their typically developing peers in the development of therante
regions that are important in social interactions. When considering thesereddit
potential delays in brain development, it is possible that the current studied did not
include participants old enough to display the social cognitive skills that develop in
conjunction with anterior regions.

Another limitation of the current study is that it utilized relatively fevasuges
of social cognition. As mentioned above there are thought to be two separate systems
involved in the development of empathy: an emotional system that supports ability to
empathize emotionally, and a cognitive system that allows cognitive understahtheg
other’s perspective (Shamay-Tsoorey, 2011). The DANVAZ2, in its attempt &sasse
emotion recognition, does not adequately assess both of these systems. The CASL
assesses cognitive abilities, but does not measure the cognitive aspegpathfy. As
such, a complete emotion recognition profile of children and adolescents with &3H w
not obtained in the current study. In addition, there are limitations to the subtests of the

CASL. Specifically, the individual subtests, while claiming to measuridist
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constructs, are very similar in their stimuli and appear to overlap a great déwdt they
are measuring. Correlation analyses presented above indicate that thelitests svere
highly correlatedr(= .56 - .86). As a result of this multicollinearity, the true prediction
value of each of the independent variables was not assessed. Statisticatist, $beiél
cognitive variable could have entered the model and, because of these high@usrelat
the others drop out of the model.

Along a similar vein, the study was limited by the measures utilizess&sa the
outcome variable of interest (social competence). Specifically, thentstudy assessed
social competence and its components via self-report measures. While both objective
and subjective self-report measures were utilized, these variables teeraeaf utilized
for the same study hypotheses (i.e., separate hypotheses were proposedtioe ainje
subjective outcomes). In addition, each outcome construct of interest wasddsea
single measure, oftentimes consisting of very few items. The Socigbtaoce Scale of
the Harter, which assessed social adjustment, consisted of only three it@arefdrand
teacher report and 6 items for child report. While reliability was adefpraddl three
measures, the limited items likely weaken the depth to which social adjustiae
measured.

Yet another limitation to the current study is that no distinction was made for
those participants who spoke Spanish as a primary and/or first language. Although all
108 patrticipants spoke English and were administered cognitive measures and
guestionnaires in English, it is possible that having Spanish as a primary language

impacted performance on measures of social cognition, particularly thoseéhrom
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CASL. The CASL contains many stimuli that draw upon colloquial speech that is most
readily understood by native speakers of English. The current study did not examine
levels of acculturation or language proficiency for either childrenm@gozgers. Despite
the fact that participants spoke English fluently, it is possible that theigicars are not
as familiar with the subtleties of English and are, therefore, not as likaketcolloquial
speech in the home. In turn, their children would not be as familiar with these colloquial
phrases. This could result in attenuated performance on components of the CASL,
particularly nonliteral language and inference making skills.
Clinical Implications of the Current Study

The results of the current study have important implications for parents,

educators, and health care professionals involved in the care of children andeal®lesc
with spina bifida and hydrocephalus. First, the findings of the current study stigges
those with SBH perform worse than their normally developing peers on resadur
social cognition, thereby putting them at risk for not having the skills to adgquate
engage in social arenas. Based on Yeates’ et al.’s (2007) heuristic,gheite are a
result of brain insults that occur during brain development. Given this finding, eegiv
could be helped to be more aware of domains in which these children are likely to
struggle. For example, clinicians and educators can focus on improving theseigkills w
practice and other therapeutic interventions. Additionally, this knowledge adds to the
understanding that children and adolescents with SBH may require additionegsanvi

the school setting that specifically target social cognitive abilities
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The finding that number of shunt revision surgeries is negatively associ#ted wi
nonliteral language and inference making skills is cause for conceunggiss the
possibility that revision surgeries are resulting in further brain insultsrinaegatively
impacting cognitive functioning. It is important for clinicians and parenbetaware of
these negative side effects so that they can better understand impaihaeats t
exacerbated from or arise after surgery and, subsequently, intervenehatillitaive
services focused on skills building.

Although those with higher lesion levels tend to experience the greatest
orthopedic and ambulation difficulties, the current study results did not idesgignl
level as a predictor of social cognition. This is an important distinction beckilnse o
potential clinical implications. Orthopedic and ambulation difficulties astwutiaith
lesion level are visible and make children with SBH obvious to those with whom they
interact. The social difficulties that children face can be hypothesizesidssociated
with these physical disabilities that make them different from theispeghunt revision
status and brain insults that result, on the other hand, are not visible variables. It is
important for caregivers to be cognizant of these subtle, non-visible diffelerereges
that distinguish children with SBH from their normally developing peers and @dignt
render them less socially competent.

While there are limitations to the study design (i.e., correlational) and reeasfur
social cognition, the significant and marginally significant findings hiangications for
the cognitive and social functioning of children and adolescents with SBH. Most

importantly, perhaps, is that brain development is recognized as an importanirfaice
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acquisition of cognitive skills that inform social competence for these indigid@iven
this knowledge, clinicians will be better equipped to tailor interventions in thiatpe
population. Additionally, teachers will be able to assess cognitive and sociabhumgt
more readily and be able to alter curriculum to incorporate skills building modules

Interventions should be designed to include education of parents and/or caregivers
about social cognition and how to look for signs of difficulties, even if they are subtle
nature. Caregivers could then work to build social cognitive skills through everyday
interactions. For example, a parent who recognizes that their child does not pick up on
facial expressions and tone of voice as indicators of nonverbal expression @hemoti
could work to encourage the child to pay attention to and better understand these
nonverbal aspects of language. Training could come in the form identifying onstof a li
of emotions that matches a visual representation of a facial expression. For those
children who struggle to identify and name emotion, work can be done with the child to
develop a vocabulary of feelings.

Clinical interventions should also include involvement of teachers or other
behavioral therapists in school settings. Teachers are able to observe chddogad’
abilities as they are developing and can get a sense of how they comparestorothe
social cognitive skill expression. With education, teachers will be ableget &@mnd
identify relative deficits and intervene appropriately given the age ahtlee For
example, a teacher who is able to recognize that a child is struggling in peaction
because they do not pick up on the subtleties of non-verbal language might inca@porate

classroom lesson that teaches such skills. This is particularly saligofoger children
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who are just developing these higher order social cognitive skills and the bramtrey
subserve them. For older children, it might not be developmentally appropriate for a
lesson to include social cognitive skill building for all students. Rather, recogbi
teachers of relative weaknesses in their older students with spina bifigareaito
normally developing peers may initiate a referral for further assagsof cognitive
abilities and a potential Individualized Education Plan. Interventions for children and
adolescent of all ages can also include behavior therapies that targdskdling of
social cognitive abilities, such as Applied Behavioral Analysis (ABahnejues, which
have been shown to be effective in teaching children with autism appropriate
communication and social skills (Strain & Schwartz, 2001).

Clinicians, teachers, and caregivers of children and adolescents wittbsjgiaa
should be aware of these potential difficulties early on and encouragearly
interactions that may enhance social cognition and positively impact langteial
competence outcomes. While any extracurricular activity is important vetagement
of peer relationships, social activities that are dependent on verbal iriesaantid,
therefore, help sharpen social skills should be encouraged. Specifically, involvement i
Girl Scouts or science club will encourage practice of social cognitills, skhereas
activities such as sports allow the child to effectively engage withoassaaly
appropriate verbal interactions.

Future Directions
Future research efforts in this area are necessary to further etusodél

cognitive functioning in children and adolescents with spina bifida and hydrocephalus
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and its association with social competence outcomes. Specifically, longitddiaal
investigating relationships between these factors would be useful. In addition,
longitudinal analyses would allow for a better understanding of how the associati
between social cognitive functioning and social competence differ durirgedfitf
developmental periods. A longitudinal study would also provide the opportunity to
assess those with SBH into later adolescence and early adulthood. Given th@fmpac
brain development on cognitive functioning, particularly those requiring higher order
abilities, such data would provide the opportunity to quantify changes over time. In
addition, longitudinal analyses would provide a better understanding of when theke socia
cognitive abilities come on-line for children with spina bifida and hydrocephalwigAl
these same lines, future research should include control samples, including typically
developing peers, those with other chronic illnesses that are not assocthtbchi
insults, and children with brain insults of other etiology (i.e., traumatic brain injury or
hypoxia).

Secondly, future research would benefit by obtaining larger sample sizesnn orde
to increase statistical power and the likelihood of finding greater efféxnsidering the
difficulty in recruiting large sample sizes in pediatric psychologyaboiltation of
researchers across disciplines and sites may be essential.

Third, the results of the current study reflect our interpretation of Canedide!
and how we operationalized the various constructs within the model. Future research
could improve upon the conceptualization of Cavell’s model and determine more sound

ways to operationalize its constructs. This would allow for researchers to ad qualt
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consistently measure each of the constructs that contribute to social comsterate
skills, social performance, and social adjustment).

Fourth, future research would benefit from more comprehensive measures of
social cognitive functioning. In particular, it would be interesting to includeasuare of
emotion recognition that assesses both cognitive empathy and emotional empathy
(Shamay-Tsoory, 2011) to determine if children and adolescents with SBH demonstrate
impairments in one system and not the other. While the DANVAZ2 assesses the tonstruc
of emotional empathy, it does not adequately assess cognitive empathy and one’s
capacity to make inferences regarding another’s affective and coggtdies. The
Interpersonal Reactivity Index (IRI; Davis, 1983), however, measures both congonent
of empathy. Itis a 28-item self-report questionnaire and the only publishedrendas
date, that allows a multi-dimensional assessment of empathy. In addition tdeetivaf
scales which assess emotional empathy, the IRI contains two cognéigs. sthe two
cognitive scales are: (1) the perspective-taking scale, which medseireported
tendency to adopt spontaneously the psychological point of view of others, and (2) the
fantasy scale, which measures the tendency to imaginatively transposé iatesel
fictional situations.

Future research and theory would also benefit from expanding the definition of
emotion recognition to include cognitive empathy so as to determine if this biglesr
skill is associated with social competence in those with SBH. Measures of tiieor
mind can be utilized to assess this construct (Shamay-Tsoory, 2011). Theory of mind

(ToM) is the ability for one to consider and take the perspective of others. Individuals
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who experience a theory of mind deficit have difficulty determining the intentibns
others, lack understanding of how their behavior affects others, and have a diffieult
with social reciprocity (Moore, 2002). False-belief tasks, such &SalyeAnne Test
(Baron-Cohen, Leslie, & Frith, 1985), and appearance-reality tasks, such ad the a
John and Mary ice cream sto(iPerner & Wimmer, 1985), assess one’s ability to
understand that another’s mental representation of situations can differ fioowthe
The child must be able to predict behavior based on that understanding. In order to
initiate and maintain appropriate and adequate social interactions, it igantgorbe
able to anticipate the thoughts of others and behave accordingly (Baker, 2003). The
Strange Stories Tefitlappe, 1994), is an advanced theory of mind task that could be
used to assess one’s ability to provide context-appropriate mental stateaggpkafor
non-literal (i.e., irony, sarcasm, lies) statements. Such an addition teéaeate would
only further expand the way in which emotion recognition is considered and measured.

Additionally, future research should incorporate measures of nonliteral language

inference making skills, and pragmatic judgment in addition to those subtestsridbead i
CASL. For example, measures that assess idiom comprehension would be another means
for measuring nonliteral language and inference making skills. Researdiomn i
comprehension has utilized various methods of assessing understanding of figurative
language and metaphors, including the presentation of pictures depictingrédealid
figurative interpretations of common expressions (See Papagno, Lucchelli, M&ggia
Rizzo, 2003). The use of visual stimuli to assess these constructs would be important for

future research, particularly given the developmental challenges tlteohand
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adolescents with SBH face in areas of social cognition. Future reseautthalso
benefit from utilizing measures of problem solving such as the Test of ProblemgS
(TOPS; Bowers, Huisingh, & LoGiudice, 2005; Zachman, Huisingh, Barrett, Orman, &
LoGiudice, 1994), which is a diagnostic test of social problem solving and Icritica
thinking. This standardized measure assesses language-based thinking atmlities
strategies using logic and experience towards social decision-maRmlgiren are
presented questions about a series of photographs and performance is based on how they
use language to think and problem solve in social situation. Responses show
performance in: problem solving, determining solutions, drawing inferences,
empathizing, predicting outcomes, using context cues, and vocabulary comprehension.
While the TOPS is a well-normed and reliable test of social-emotionaitmoy it has
not been evaluated for its relation to social functioning (McKown, 2007). However, there
is some evidence that the TOPS is marginally significantly assoaigte social
functioning provides incrementally useful information regarding social funaotjoover
and above 1Q, age, and gender (McKown, 2007). Overall, the TOP’s holistic approach to
assessing problem solving would add value to research examining each of theifdur soc
cognitive constructs in the current study.

Future research would also improve upon the current study if specific language
features were taken into consideration. Specifically, it is important to cotisede
possible effects that speaking English as a second language have on sattigecog
functioning, as measured by the CASL and DANVAZ2. In the current study, aluresas

were conducted in English because all target children spoke English. HoweJexd
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of English proficiency was not controlled for. Future research should include l@&nguag
factors as moderating or control variables so as to account for the pgstgiatliEnglish
is not spoken as frequently, if at all, in the home. In addition, it is possible thiab$er t
households in which English is spoken by all family members, but is not the first
language, certain colloquialisms are not readily utilized or understood. This wadti
performance on certain measures of social cognition, particularly thasedde
nonliteral language and require inferences being made from verbal cues.

Finally, future research ought to include brain studies by utilizing magnetic
resonance imaging (MRI). In particular, it would be interesting for res¢amot only
incorporate structural imaging of children and adolescents with spina aifdla
hydrocephalus, but also to utilize functional MRI to understand the specific braingeg
that inform social cognitive skills and to better understand their underlying neural
mechanisms. Such research could suggest a core mechanism for impaired
socioemotional processing in children with spina bifida and hydrocephalus, as has been
done for those with autism (See Kleinhans et al., 2011). Such information would
enhance the understanding of the underpinnings of essential social cognitive grocesse
Recent research suggests that emotional and social cognitive processsisnilar
neural underpinnings (Hynes, Baird, & Grafton, 2006; Vollm et al., 2006). Given that
hydrocephalus results in brain insults, it is possible that neural mechaaorssosial
cognitive processes in those with SBH differ from normally developing pegrfurtBer
clarifying the neural substrate of social cognition in children with SBH{teare

providers will be more informed about the capabilities of these children andcedaies
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This knowledge can then be incorporated in treatment guidelines, such as assikgng
determination of occupational therapy or special education interventions that pag heed t
the cognitive abilities of the child. For example, fMRI research in thiscae®etter
assist caregivers in determining if children with SBH are likely to be nesponsive to

interventions that target visual versus verbal abilities.
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