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ABSTRACT
THE INFLUENCE OF FAMILY FACTORS ON NEUROPSYCHOLOGICAL
OUTCOME IN A CLINICAL SAMPLE OF
PRESCHOOL CHILDREN

Kara Leiser, B.A., M.S.

Marquette University, 2010

Children impacted by neurological insult or disorder are at risk for impaired
neuropsychological functioning; however, there is substantial variation in outcotte, wi
many affected children doing very well. The factors that explain thati@riin outcome
in children with compromised neurological functioning are poorly understood. The
present study examined the nature of relationships among family facttudjngc
primary caregivers’ appraisals of stress (i.e., primary caregivgusy/medical
condition-related stress, parenting stress, psychological distress,arahsslip quality)
and the primary caregiver-child relationship, and neuropsychological outcoeges (i
intellectual functioning; language skills; adaptive, socio-emotional, andioehla
functioning). A clinical sample of 72 preschool children whose neurological development
had been compromised and their primary caregivers participated in the stagyryPr
caregivers completed rating scales and a structured clinical intestbieut perceived
stress as well as their child’s behavioral, socio-emotional, and adaptivemfimg.
Children were administered standardized measures of intellectual anddang
functioning. Primary caregiver-child dyads participated in a semitatedt play
interaction. Results revealed significant associations among primagi\eas’
appraisals of stress and children’s internalizing and externalizing beh&igmgicant
associations were not found between primary caregiver’s appraisals sfastdes
children’s language or intellectual functioning. Primary caregi\agpraisals of stress
were related to ratings of primary caregiver intrusiveness in the grcaeegiver-child
interaction. Several characteristics of the primary caregiver-chétioieship were
related to children’s outcomes. After controlling for the severity of a chilelsological
insult, the quality of the primary caregiver-child relationship accounteddignéicant
amount of unique variance in predicting children’s overall intellectual functipwerbal
reasoning ability, total language, receptive language, and expressivadangut not
nonverbal reasoning ability. Significant interaction effects between pricaaegivers’
appraisals of stress and the quality of the primary-caregiver chiltbrslaip were found
when examining predictors of language abilities. Results underscore thetalue
assessing multiple dimensions of family functioning to better understand hdactbes
that influence children’s outcomes.
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Introduction

Background

Children impacted by neurological insult or disorder are at extreme risk for
impaired neuropsychological functioning, which may manifest in global defaads et
al., 2002) or specific areas of deficit such as language (Anderson, Catroppa, Morse,
Haritou, & Rosenfeld, 2001; Nass, 1997), visual-spatial impairments (Akshoomoff,
Feroleto, Doyle, & Stiles, 2002), and/or long term attention and executive dysfunct
(Ewing-Cobbs, Prasad, Kramer, & Landry, 1999; Max et al. 2003; Taylor et al., 1999;
Yeates et al., 2002). Children with neurological disorders are also at incrissefd r
poor psychological and social adjustment. Sequelae of traumatic brain inju)y fGrBI
example, may include behavioral change, psychiatric disorders, and declinealin soci
competence and adaptive functioning (Fletcher, Ewing-Cobbs, Miner, Levin, &
Eisenberg, 1990). Children with epilepsy have been shown to have lower self-esteem,
higher levels of depression, and more behavior problems than children with asthma
(Austin, 1988; Hoare, 1984). Within the pediatric age range, most studies examining
different age groups have identified higher mortality rates and less liéeora
neurobehavioral outcomes in infants and preschoolers (Raimondi & Hirschauer, 1984;
Luerssen, Klauber, & Marshall, 1988; Michaud, Rivara, Grady, & Reay, 1992). For
example, children aged two to seven years at the time of TBI are more saledept
deficits in expressive language, attention, and academic achievement cbmipiare
children injured at later ages (Anderson, Catroppa, Haritou, Morse, & Rosenfeld, 2005;

Barnes, Dennis, & Wilkinson, 1999; Dennis, Wilkinson, Koski, & Humphreys, 1995;



Ewing-Cobbs & Barnes, 2002; Ewing-Cobbs et al., 1997; Ewing-Cobbs, Miner, Fletcher,
& Levin, 1989; Morse et al., 1999; Verger et al., 2000).

Though any disruption to typical neural development has the potential to result in
specific and/or global neurobehavioral dysfunction, there is substantialorarrat
outcome, with many affected children doing very well. Dennis (2000) posited that
neurobehavioral outcome oognitive phenotypg.e., the appearance of mental and
behavioral skills) may be thought of as an outcome algorithm that expresses the
biological riskassociated with a medical conditi@age and development factdesg.,
age at head injuryjime since onsetdf the condition; and by theserveavailable within
the child, family, school, and the community. This concepesérverefers to factors
that are available to either buffer or exacerbate neurobehavioral dysfuidtefactors
that explain the variation in outcome in children with compromised neurological
functioning are poorly understood. Though it might be expected that medical factors suc
as severity of an injury would be the most important determinants of outcomeghesea
has shown that there is not a direct relationship between severity of thetiattor t
disrupts performance and the degree of disruption in performance (e.g., Hodgman,
McAnarney, & Myers, 1979; Cohen, Parmelee, Sigman, & Beckwith, 1988).

Fletcher, Ewing-Cobbs, Francis, and Levin (1995) also acknowledged thg famil
environment as a major contributor to variability in neurobehavioral outcomes.
According to Fletcher and colleagues, this variability may stem fromeigbid
characteristics of the child and family; 2) the postinjury environment whighmahude
the family’s material and psychological well-being as well as fieets of the injury on

the family; and 3) various interventions which may include rehabilitation, somat



interventions, educational placements, and parent training and education. Similarly
Bernstein and colleagues (1990; 2000) put forward that a child’s neurobehavioral
functioning cannot be understood without reference to the context in which s/he behaves,
that is, thechild-world systengBernstein, 2000; Bernstein & Waber, 1990). Accordingly,
family forms the context in which response to developmental insult, injury, and/or
disease takes place. Family factors, unlike other aspects of cognigweerés.g.,

premorbid ability, socio-economic status) are often ignored. For childrenyfimrs

the primary context from which their life experiences stem.

The family environment is important to outcome in both typically developing
children and in children whose neurological development has been disrupted (i.e.,
premature birth; neurological insult or disease). In typically develogitdren,
generalized and situation-specific perceived parental stress, patéhides, and
psychological distress have been shown to influence parenting behavior (e.g., Abidin,
1990; Belsky, 1984; Crnic, Greenberg, Ragozin, Robinson, & Basham, 1983;
Easterbrooks & Goldberg, 1984; Pianta & Egeland, 1990). If parenting behavior is
compromised due to generalized and specific stressors, psychologicalsdistrar
attitude, and/or relationship distress, a child’s functioning may be indirectipromised
through interaction with that parent. For children whose neurological development has
been disrupted, included under the broad umbrella of family factors that have been shown
to contribute to the variability in children’s neuropsychological outcomefhammanner
in which parents perceive the stress and burden of their child’s injury, pardreésg)ia
general, level of psychological distress, and factors specific to thectinberaf the

parent-child dyad and/or broader family system (e.g., cohesiveness; ontrol



Significant links between pediatric neurological insult and family fadtave
been well documented, particularly among school-aged children with traunaatic br
injury (TBI). Several studies have shown that pediatric TBI has a profound negative
impact on both the caregiver and the family; specifically, severe TBI haddia®d to
be associated with both acute and long-term burden (e.g., Stancin et al., 2002;tTaylor e
al., 2002; Taylor et al., 2001; Wade, Taylor, Drotar, Stancin, & Yeates, 1998; Wade et
al., 2001; Wade et al., 2002; Wade, et al., 2006; and Taylor et al., 1999). Moreover,
earlier studies by Rivara and colleagues (1992; 1993; 1994; 1996) showed links between
family factors and children’s functioning. Family variables (i.e., highllet/&amily
cohesion, positive family relationships, and low level of control (family hieragiokly
rules that are rigid)) were found to be significant predictors of outcome irpiaulti
domains (including behavioral, academic, activities of daily living, and social
competence) independent of injury severity. Yeates and colleagues (199 dualdohiat
family variables accounted for variance in school-aged children’s behaviormpsble
adaptive functioning, and cognitive outcomes. Moreover, the preinjury family
environment was found to be a significant moderator of the negative cognitive and
behavioral effects of TBI, buffering the impact of such effects in high-fomicty
families and exacerbating them in low-functioning families.

In a recent publication by Stancin and colleagues (2008), parents of young
children (ages 3 through 6 years) with severe and complicated mild TBI eeporte
experiencing significantly greater overall injury-related stresgedisas greater stress
associated with a child’s injury, than those in an orthopedic control group. Further,

parents of children with severe TBI reported significantly greatetpsygical distress



and depressive symptoms than did parents of young children with an orthopedic injury.
As well, parents of children with TBI reported more stress with spousestdingsi
relative to an orthopedic control group.

In families of children with epilepsy, significant associations have hmerdf
linking poor family functioning with academic performance, executive functioning,
and/or behavioral outcomes. Fewer family resources and an increased number of
challenging life events were associated with behavioral problems ergivea
depression (Austin, 1988; Austin, Risinger, & Beckett, 1992). Hoare and Kerley (1991)
found family stress in children with epilepsy to be significantly assatisii parent
and teacher ratings of children’s behavior; moreover, maternal atttawlasls
children’s medical diagnoses were associated with poor adjustment. Using obsaltvat
assessment, Lothman and Pianta (1993) found elements of the mother-child interaction
(i.e., maternal supportiveness, availability of affective expressions, adt dalf-
reliance in interaction with the mother) predictive of children’s adjustmesmtsample of
seven to thirteen year olds with epilepsy. Among other disorders, familyicoess
found to be predictive of adjustment in children with myelomeningocele (Lavigne,
Nolan, & McLone, 1988).

Family factors are not only important to a child’s independent functioning. They
are also essential for understanding how a parent functions and how the primary
caregiver-child dyad functions within the context of the parent-childoakttip. Two
decades ago, Sroufe (1989) asserted that most clinical disturbances st theckr years
of life, although poignantly expressed as child behavior problems, are moreyusefull

conceptualized as relationship disturbances. Zeanah, Larrieu, Heller, &ecde\(2D00)



adapted Emde’s outline of salient functional domains in the infant-parent relationship
(1989, as cited in Zeanah et al., 2000) that considers relationship adaptation and
disturbances in specific areas, including: 1) Emotional availability; 2)
Nurturance/valuing/empathic responsiveness; 3) Protection; Comforting/redpons
distress; 4) Teaching; 5) Play; 6) Discipline/limit setting; and #yunsental
care/structure/routines.

In studies that have assessed family functioning in children with a neurological
insult, common constructs that have been examined include emotional expressiveness,
intimacy, control, and cohesion (e.g., Rivara et al., 1992; Rivara et al., 1993; Righya e
1994; Rivara et al., 1996; Lothman & Pianta, 1993). These constructs are consistent with
the functional domains in Emde’s model (1989, as cited in Zeanah et al., 2000). Each of
these constructs encompasses a dynamic or process of relating thdiiteckina
parent-child dyad, as well as in the broader family system. Further, theadie diements
are important to child outcome. There is evidence that parent-infant/child tidesac
have an impact on the child’s developmental outcome. Warm, responsive care from the
mother helps foster optimal development (Jennings & Connors, 1989). Among preterm
infants, Cohen and Parmelee (1983) found that preterm infants whose caregivers score
high on responsive, reciprocal, and autonomy-promoting care had improved
developmental scores from age nine months to five years; those whose categivers
low scores had a decrease in performance. In a study of 18-month-old preteenchildr
22% of the variance in receptive language scores was predicted by a combination of
father-child interactions at 3 months of age, mother-child interactions, and ieant s

(Magill-Evans & Harrison, 1999). These findings are consistent with eegbearch that



social and environmental factors may have greater impact on developmental sutcome
than do perinatal complications (Aylward, Verhulst, & Bell, 1989; Lee & Barratt, 1993;
Liaw & Brooks-Gunn, 1993), particularly in the area of language developmergr(iark
& Melvin, 1993). The studies reviewed support the argument that variations in parent-
child interactions should be investigated as one explanation for variation in child
outcome.

Just as with young children whose neural development may have been
compromised due to being born prematurely, for children affected by neuroliogiail
or disease in early childhood, the well-being of a parent as an individual, and in the
context of the parent-child interaction, is likely of significant value. Aol develop
skills and/or rehabilitate, the therapeutic environment is expected to goweng ghild a
feeling of being loved and cared for, encourage interest and curiosityecuraer
uncertainty (Sellars, Vegter, & Ellerbusch, 1997). One central way preschatiben
cognitive skills is by internalizing social processes in their everydagaiction with
adults or older children (Vygotsky, 1978). This effect applies to a broad selection of
social and cognitive skills. Special attention should therefore be paid to tharstyle
content of interaction that everyday communication partners (e.g., parentsfprima
caregivers) have with young children. In this way, part of effectivebridaéion for
children whose neurological development has been compromised involves ensuring that
their parents/primary caregivers are as knowledgeable and skilled ddepimss
facilitating children’s ongoing acquisition of knowledge and cognitive skills.

Young children’s learning and cognitive growth may, in fact, be compronfised i

primary caregivers experience significant stress, be it psycholaoligtieess, stress



specific to their caregiving, and/or relational stress. For example, stumie found that
depressed mothers often find it difficult to provide contingent responses and optimal
levels of stimulation (Field et al., 1985; Field et al., 1988; Field, Healy, Goldstein, &
Guthertz, 1990). Mothers who reported experiencing increased life stress have been
shown to perceive their children’s behavior as more deviant than low-stress nistieers
Crnic and Acevedo, 1995, for a review). Among sample of four-year-olds born preterm,
Magill-Evans and Harrison (2001) found that a mother’s parenting stress related to a
child’s distractibility was the strongest predictor of expressive laggydavelopment,
whereas parent-child interactions were a less stable predictor. It magt loeathers who
perceive their children as distractible may provide less frequent conoreaat
interactions that are the basis for language development. It is also pdssiloh®thers
who perceive their children as having communication delays and/or deficits may
experience more stress.

Primary caregivers may also experience stress and/or dissatisfia their
romantic/marital relationship that may directly and/or indirectlgact their child’'s
functioning. More specifically, marital dissatisfaction has been assdaaath child
behavior problems, poor child psychological adjustment, and negative parent-child
interactions both in the general population and among families of children with
disabilities (e.g., Cummings & Davies, 1994; Fishman & Meyers, 2000; Floyd & mi
1991). The mechanism by which marital disharmony may lead to child adjustment
problems has been hypothesized to be through the association between the marital
relationship and the parent-child relationship (e.g., Grych & Fincham, 1990)sIn thi

regard, Fishman and Meyers (2000) demonstrated that mothers who experientdd mari



dissatisfaction were less involved with their children, which in turn was assbevith
greater child psychological distress. Notably, this mediated pathwagovatown for
fathers.

Though a number of studies have explored relationships among family factors and
outcomes in children who have experienced a neurological insult, these studies have
largely been conducted with school-aged children and adolescents (e.g., Stancin et a
2002; Taylor et al., 1999; Taylor et al., 2001; Taylor et al., 2002; Wade et al., 1998;
Wade et al., 2001; Wade et al., 2002; and Wade et al., 2006). The study of family factors
and their influence on very young children of preschool age (under six ygaegaets
an emergent and important area of study. Moreover, those studies conducted with school-
aged children are limited by the measurement of family factors in tndyflunctioning
has been assessed broadly making it difficult to differentiate whattesiéamily
functioning are most relevant to outcome, and consequently to rehabilitation efforts.
Another limitation of existing studies exploring family factors and outcamekildren
impacted by head injury (e.g., Rivara et al., 1992; Rivara et al., 1993; Rivara et al., 1994;
Rivara et al., 1996) is the potential for significant reporter bias given thatstndsts
have relied solely on parents’ self-report of family functioning. Pareet&report may
be influenced by the level of stress or psychological distress theymagescing.

A better data source for assessing contributions of family factors lig dikect
observation of the parent-child interaction. While a clinic-based assessmest of thi
interaction could be subject to the influence of a novel environment, it nonetheless may
be quite useful in providing a standardized procedure in which to evaluate dyaush(Zea

et al., 2000). Observation of the parent-child dyad entails examining specific
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contributions of the parent, specific contributions of the child, and elements specific t

dyadic activity. Identification of specific elements in this intectnay be beneficial to

the development of interventions to promote positive parent-child interaction thahmay, i

turn, improve outcomes among children with and without neurological impairment.
Purpose

The present study examined the nature of relationships among family factors,
including primary caregivers’ appraisals of stress (i.e., primargsens’ injury/medical
condition-related stress, general parenting stress, psychologittakdi and relationship
stress) and the primary caregiver-child relationship, with neuropsychologicaimes
(i.e., intellectual functioning; language skills; adaptive, emotional, and behavioral
functioning) in a clinical sample of preschool children whose neurologicalapsueht
had been compromised (e.g., preterm birth; TBI; epilepsy; anoxic event). Ratmna
include such a heterogeneous sample stemmed from the idea that the neurobehavioral
functioning of all children who suffer from a neurological insult has the poteéotisd
disrupted, albeit with varying degrees of impact. Notably, for all childremeisample,
the family context remains the primary context from which their eartyileg
experiences stem.

This study used a moderational model (Figure 1) to examine whether and how
family factors, including primary caregivers’ appraisals of stradslae primary
caregiver-child relationship, were related to a child’s neuropsycholagitedmes. It
was hypothesized that the quality of the primary caregiver-child relatpn®uld
moderate the association between primary caregivers’ appraisaisssfand child

outcome, such that under conditions where the primary caregiver-child relatiomship w
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strong (i.e., greater positive affect, less negative affect, bettaranstral quality,
increased caregiver confidence, and greater attunement), neuropsycholagicaes
would be less likely to be compromised by the felt stress of primary earegunder
conditions where the primary caregiver-child relationship was poor, the &t stf a
primary caregiver was expected to be more likely to compromise child outcome.
Figure 1.Proposed Moderational Model with the Primary Caregiver-Child Relationship

Moderating the Association between Primary Caregivers’ AppraisalsesfsSsand Child
Outcome.

Primary Caregivers’ Child
Appraisals of Stress Outcome

v

Primary Caregiver-
Child Relationship
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The rationale for the moderating role of the primary caregiver-csligdionship
between primary caregivers’ appraisals of stress and neuropsychotmgimaines stems
from earlier work by Dennis (2000) with regardréservetheory. As described
previously, the concept oéserverefers to factors that are available to either buffer or
exacerbate neurobehavioral dysfunction and include factors within the chilty;, fa
school, and community. The model for the current study considers factors within the
family (i.e., primary caregivers’ appraisals of stress; the prircarggiver-child
relationship) independently as direct contributors to variability in children’s
neuropsychological outcomes, and also as interacting together to influence children’
outcomes. Yeates and colleagues (e.g., 1997) examined family factors asa@aanoder
between injury severity and outcome. As reviewed earlier, the preinjurlyfami
environment was found to be a significant moderator of the negative cognitive and
behavioral effects of TBI, buffering the impact of such effects in high-fomicig
families and exacerbating them in low-functioning families. The pressay sbntrolled
for injury severity based on the hypothesis that family factors will leceged with
child outcome above and beyond the variance contributed by injury severity.

Hypotheses

Primary caregivers’ appraisals of stress will be associated wilthautcome

(i.e., cognitive, language, behavioral, and socio-emotional functioning).

a. Greater primary caregiver stress specific to a child’s medical toamdi
(Total Frequency Score and Total Difficulty Score on PIP) will be
associated with increased report of socio-emotional problems

(Internalizing Problems andExter nalizing Problems on CBCL or
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BASC-2), poorer adaptive functioningdaptive Behavior Composite

on VABS-II), poorer language skill§ ¢tal Language on PLS-4 or CELF
PRE-2), and poorer overall cognitive functioniyérall I ntellectual
Functioning on DAS-II, Mullen, or WPPSI-III).

. Greater primary caregiver parenting-related stréssa( Stress on PSI)
will be associated with increased report of socio-emotional problems
(Internalizing Problems andExter nalizing Problems on CBCL or
BASC-2), poorer adaptive functioningdaptive Behavior Composite

on VABS-II), poorer language skill§ ¢tal Language on PLS-4 or CELF
PRE-2), and poorer overall cognitive functioniyérall I ntellectual
Functioning on DAS-II, Mullen, or WPPSI-III).

. Greater primary caregiver psychological distréalolpal Severity Index
on BSI) will be associated with increased report of socio-emotional
problems [(nter nalizing Problems andExter nalizing Problems on
CBCL or BASC-2), poorer adaptive functioninrgdaptive Behavior
Composite on VABS-II), poorer language skill§ ¢tal L anguage on
PLS-4 or CELF PRE-2), and poorer overall cognitive functioning
(Overall Intellectual Functioning on DAS-II, Mullen, or WPPSI-III).

. Greater dissatisfaction in the primary caregivers’ romantic oeistip
(Quality of Marriage Index) will be associated with increased report of
socio-emotional problemsr{ter nalizing Problems andExter nalizing
Problems on CBCL or BASC-2), poorer adaptive functionikglaptive

Behavior Composite on VABS-II), poorer language skillg 6tal
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Language on PLS-4 or CELF PRE-2), and poorer overall cognitive
functioning Qverall Intellectual Functioning on DAS-II, Mullen, or
WPPSI-1II).
Il. Primary caregivers’ appraisals of stress will be associated hatfacteristics of
the primary caregiver-child relationship.

a. Greater primary caregivers’ stress specific to a child’s medicaliton
(Total Frequency Score and Total Difficulty Score on PIP) will be
associated witlpoorer Primary Caregiver Supportive Presence,
greater Primary Caregiver Intrusiveness, greater Primary Car egiver
Hostility, poorer Primary Caregiver Quality of Instruction, poor er
Primary Caregiver Confidence, poorer Quality of Relationship, and
greater Boundary Dissolution (as rated on the Teaching Tasks)

b. Greater general primary caregiver parenting-related gffesal Stress
on PSI) will be associated wifoorer Primary Caregiver Supportive
Presence, greater Primary Caregiver Intrusiveness, greater Primary
Caregiver Hostility, poorer Primary Caregiver Quality of Instruction,
poorer Primary Caregiver Confidence, poorer Quality of
Relationship, andgreater Boundary Dissolution (as rated on the
Teaching Tasks)

c. Greater primary caregiver psychological distréalolpal Severity Index
on BSI) will be associated witioorer Primary Caregiver Supportive
Presence, greater Primary Caregiver Intrusiveness, greater Primary

Caregiver Hostility, poorer Primary Caregiver Quality of Instruction,
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poorer Primary Caregiver Confidence, poorer Quality of
Relationship, andgreater Boundary Dissolution (as rated on the
Teaching Tasks)

d. Greater dissatisfaction in the primary caregivers’ romantic ogistip
(Quality of Marriage Index) will be associated witpoorer Primary
Caregiver Supportive Presence, greater Primary Caregiver
Intrusiveness, greater Primary Caregiver Hostility, poorer Primary
Caregiver Quality of Instruction, poorer Primary Caregiver
Confidence, poorer Quality of Relationship, andgreater Boundary
Dissolution (as rated on the Teaching Tasks)

Characteristics of the primary caregiver-child relationship will Be@ated with
child outcome (i.e., cognitive, language, behavioral, and socio-emotional
functioning) such thgboorer Primary Caregiver Supportive Presence, greater
Primary Caregiver Intrusiveness, greater Primary Caregiver Hostility,
poorer Primary Caregiver Quality of Instruction, poorer Primary Car egiver
Confidence, poorer Quality of Relationship, and greateBoundary Dissolution
(as rated on the Teaching Tasks) will be associated with increased rejmrioof
emotional problemd fiternalizing Problems andExternalizing Problems on
CBCL or BASC-2), poorer adaptive functioninrgdaptive Behavior Composite
on VABS-II), poorer language skill&Ekpressive Language on PLS-4 or CELF
PRE-2), and poorer overall cognitive functioniyérall I ntellectual

Functioning on DAS-II, Mullen, or WPPSI-III).
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V. Characteristics of the primary caregiver-child relationshigdl Observation
Composite) will significantly contribute to child cognitive and linguistic
outcomesQverall Intellectual Functioning, Verbal Reasoning Ability, and
Nonverbal Reasoning Ability on DAS-II, Mullen, or WPPSI-IIIT otal
L anguage, Receptive L anguage, and Expressive Language on PLS-4 or CELF
PRE-2) after controlling for severity of a child’s medical condition.

V. Characteristics of the primary caregiver-child relationshigdl Observation
Composite) will moderate the relationship between primary caregivers’
appraisals of stres3 ¢tal Stress Composite) and child cognitive and linguistic
outcomesQverall Intellectual Functioning on DAS-II, Mullen, or WPPSI-III;

Total Language on PLS-4 or CELF PRE-2).

Method

Institutional Review

This study was conducted with the approval of the Institutional Review Board
(IRB) of Children’s Hospital of Wisconsin (CHW) and Marquette UniversitithW/
approval by the IRB of both institutions, recruitment commenced in February 2008 in
accordance with the methods described below.

Participants

Participants were recruited from among children and their primargicars who
were referred to the Preschool and Infant Neuropsychological Testing)(EIMic at
Froedtert Hospital and the Medical College of Wisconsin for a neuropsycladlogic

evaluation during the time period from February 2008 until the end of April 2009.
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Criteria for inclusion were as follows: 1) Disruption to typical neural dgpraknt; 2)
Age at clinic visit between 2 years, 0 months and 5 years, 11 months; and 3) Residence in
an English-speaking household. During this time period, 194 children and theinprimar
caregivers were scheduled for neuropsychological evaluations within the preschool
specialty clinic.

Of those scheduled for clinic visits, 134 children and their primary caregivérs me
inclusion criteria for the study. The primary caregivers of 93 of these ahiddpeed to
be contacted about participation in the study. Thirty-nine primary caregieeesnot
approached about the study for reasons including: 1) No show to scheduled clinic visits
2) A clinical observation was not planned as part of the evaluation; 3) Delays Id’'a chi
functioning were so significant that tasks included as part of the clinicavaliser
would not be feasible to complete; 4) The neuropsychological evaluation was being
conducted for legal purposes; 5) The discretion of the clinical provider due tov&ensiti
nature of evaluation; 6) The primary caregiver did not participate in the @oatuar 7)
Unknown. Two additional primary caregivers of children eligible for the studsedgo
be contacted about participation, but for unknown reasons, were not later asked to
consent to participate.

Of the 93 primary caregivers who agreed to be contacted about study enroliment,
four did not consent to participation in the study, citing reasons including: 1)
Uncomfortable with videotaping; 2) Belief that the secondary caregivedwatl
approve of participation; and 3) Not interested. Subsequently, 89 primary casegiver
consented to participating in the study with their child. Of note, one of these primary

caregivers consented to participation in the study at two time points. As suchoaata
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this primary caregiver and child was only included from their initial clinstt vieaving
the resultant sample to be comprised of 88 children and their primary caregivers. Only
children with complete observational data and questionnaire data regardiagyprim
caregivers’ appraisals of stress (i.e., Pediatric Inventory f@nBg Parenting Stress
Index — Long Form; Brief Symptom Inventory) were considered in the mirasalyses,
which resulted in a sample size of 72 children and their primary caregivers.
Procedure

The present study was incorporated into the standard clinic visits for children and
families seen in the PINT Clinic. Data was collected over a series ofdinmeevisits,
each one week apart. At the first visit, children’s primary caregivavedno the clinic
at the Medical College of Wisconsin independent of their child for a clinicavieter
with a neuropsychological provider. The provider attained primary caregivett&nv
consent to participate in the present study, emphasizing that their faneityssoh
whether or not to participate would not impact the medical care provided during their
clinic visits. The provider also conveyed potential risks and benefits of the study. Then,
the provider conducted a clinical interview to obtain relevant background information
and administered a structured interview of the child’s adaptive functioningy. t®the
initial visit, most primary caregivers completed a measure of th&<hiehavior and
socio-emotional functioning. If the primary caregivers had not completed #aisure by
the first visit, they completed it by the conclusion of the second visit.

At the second and third visits, all children completed a similar batterytsf tes
which were administered by a psychometrist well trained in standardir@diatration

techniques. Measures of general intellectual ability and languddg alere selected
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and administered based on the age of the patient and/or capability to complete various
measures (see specific descriptions that follow). All testing was cadplethe same
clinic setting during two 2-hour testing appointments, typically separateddweek.

In general, the battery administered included measures of generdheaoghility,

language, fine motor skills, attention, and early executive functioning. Onlyrdatdhe
measures of general intellectual functioning and language were included inrdre cur
analyses.

While children were being tested during the second and third visits, primary
caregivers who had consented to participation in the study independently completed up to
four questionnaires in the clinic waiting area. These questionnaires consisg@dgf r
scales designed to assess primary caregivers’ stress relateadgdaaa child with a
medical condition, general parent stress, personal psychological distctsiegree of
satisfaction in his or her romantic relationship. These questionnaires atibetbat
greater detail in the methods section.

Also in the context of clinic visits, the primary caregiver and child t@yeth
participated in a standardized semi-structured play interaction based upoad¢hage
Tasks developed by Erickson, Sroufe, and Egeland (1985). The play interaction consisted
of a short series of semi-structured play segments: 1) Snack; 2) Teactkegaras3)

Toy Play. Each segment lasted approximately five minutes in length. Dharsgpack
segment, the examiner provided the child and primary caregiver with a bowtlbglyol
crackers and a juice box at a small table. The examiner instructed, S-esaack for

you to enjoy,” before exiting the room to watch the interaction from behind a one-way

mirror. During the teaching tasks segment, the primary caregiver wasraged to
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motivate the child to complete a series of increasingly difficult puzzleshwirere pre-
selected by the examiner according to the child’s developmental levehgDhe toy
play segment, the primary caregiver and child were provided with a bin of toygeaad
instructed to play freely as they normally would. These interactions were apeéeodnly
if a family had consented to participation in the study. Only data from the tedabksy
segment were included in the analyses that follow.
Measures

Demographic and Injury Variables

The medical record of each participating child, together with a developgmenta
guestionnaire (completed by the primary caregiver), were reviewed totarfcamation
regarding a child’s medical condition and family demographic charaatsriBata
collected included children’s developmental history and educational status] as wel
primary caregivers’ relationship to the participating child, education, artcredaip
status. A complete listing of the medical conditions associated with patitigpa

children’s atypical neural development can be found in Table 1.
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Table 1

Neurological Disorders and/or Conditions Associated with Atypical Neural Development
for which Sample Participants were Referred for a Neuropsychological Evaluation

Neurological Disorder and/or Medical Condition

Brain Hemorrhage

Brain Tumor

Cancer with Associated Neurotoxic Effects of Chemotherapy
Cardio-pulmonary Problems with Associated Anoxic Event(s)
Cephalic Disorder

Cerebrovascular Accident (Stroke)

Chromosomal Abnormality

Congenital Malformation

Infectious Process

In Utero Substance Exposure

O w A NN DA WA PR O NZ

Neuro-muscular and —motor Disorders

[
a1

Prematurity (<36 Weeks Gestation)

w
[{e]

Seizures/Epilepsy

N

Traumatic Brain Injury
Ventricular Insult
Other 4

Note Conditions above may be co-morbid.

Of note, due to the heterogeneous nature of medical conditions associated with
atypical neural development in the participating sample, a standardized nudasjuney
severity appropriate for all referring conditions was not available itirxi®rm. As
such, the Pediatric Cerebral Performance Category Scale (Taskdfdhe American
Academy of Pediatrics, 1995) was used for the purpose of establishing a seviety

for participants in this sample. The Pediatric Cerebral PerformancecBattale was
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initially described by Fiser (1992) and can be used to summarize the levelabgeur
function in a pediatric patient. Assessment ratings on this scale are m&eebasis of
medical record review or interview with caretaker; thus, this was deemadilalée
measure for the current study. Fiser and colleagues (2000) evaluatedtthef utie
Pediatric Cerebral Performance Category Scale as a tool fotiwdfg quantifying
disability after a child’s critical iliness or injury in pediatricansive care patients. Their
findings supported the Pediatric Cerebral Performance Category Sealtgiasand
easily completed measure for providing useful information regarding probatciemes.
In unmodified format, the Pediatric Cerebral Performance Category @caiéifies
disability on the following 6-point scale: 1) Normal; 2) Mild disability; 3) Made
disability; 4) Severe disability; 5) Coma or vegetative state; and 6hDeatdetails of
each category, see Appendix A.)

As children participating in the current study were evaluated in an outpatient
clinic setting, ratings consistent with two categories, 5) Coma or vegesiite, or 6)
Death, were not appropriate for the sample. Further, as all children meehirsgpimc
criteria for recruitment presented with a history of disruption to typicalheur
development, a category score of 1) Normal, was also not appropriate. As such, only
category classifications of 2) Mild disability, 3) Moderate disabikiyd 4) Severe
disability, were used as approximations for injury severity. Scores of 1, 2, ance3, wer
assigned to mild, moderate, and severe categories of disability, resyeSangrity
scores were assigned by the primary investigator based on review of Imechecds
together with primary caregivers’ ratings of a child’s adaptive fanotg on the

Vineland Adaptive Behavior Scales, Second Edition (Sparrow, Cicchetti, & Bals).
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Primary Caregivers’ Appraisals of Stress

Pediatric Inventory for Parent®IP; Streisand, Braniecki, Tercyak, & Kazak,
2001). The PIP was designed to assess parental stress related to carictylébwith
chronic iliness. It contains 42 items that ask parents to describe the freqneincy
intensity with which they experience stress related to caring forahiil’s illness across
the domains of communication, emotional functioning, child’s medical care, and role
functioning. Items are rated on a 5-point Likert scale with higher scdtestireg higher
frequency of difficult events experienced by parents in the past seven daysaiad gre
perceived difficulty of the events in the past week, or in generalTdted Frequency
Score andTotal Difficulty Score comprise the total sum of the frequency of difficult
events in all four domains and the total difficulty experienced by the eventgaaral
domains, respectively.

Studies using data from the PIP have shown high internal consistency and
construct validity as demonstrated by significant associations with aireeHsstate
anxiety and also with parenting stress. When general parenting stressrenguiagehic
variables were controlled for, PIP scores showed strong independent amsseidtt
state anxiety (Streisand et al., 2001). The PIP has been used with parentseri elsildr
young as two with a variety of medical conditions including various pediatreecan
(Streisand et al., 2001; Streisand, Tercyak, & Kazak, 2003), Type 1 diabetesriBreisa
Swift, Wickmark, Chen, & Holmes, 2005; Lewin et al., 2005), sickle cell disease (Logan,
Radcliffe, & Smith-Whitley, 2002), and short stature (Preston et al., 2005). Given the
mixed etiology of children included in the samples of previous studies using the PIP, the

PIP was determined to be applicable to the stress and burden experienced Ilnyathe pri
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caregivers of the children in the current study. Cronbackos the Total Frequency
Score in the present sample was .87. Cronbacfos the Total Difficulty Score was .89.

Parenting Stress Index-Short Fo(@SI-SF; Abidin, 1990). The PSI-SF is a well-
validated measure of parent-child relationships and child and parent chatiestdtis
contains 36 statements rated on a 5-point Likert scale. The PSI-SF is reptraed t
satisfactory internal consistency and test-retest reliabritdyggod concurrent validity
with the full version. The Total Stress score, designed to provide an indication of the
overall level of parenting stress an individual is experiencing independent ofifgther
roles and life events, was used in the present study. A pafenélsStress score reflects
the stresses reported in the areas of personal parental distress, dagsddrom the
parent’s interaction with the child, and stresses that result from the cleltbsibral
characteristics. A total raw score greater than 90 indicates eleva&tes| sis it falls above
the 90" percentile in the normative group (Abidin, 1990). Of the 72 primary caregivers
who completed this measure, 24 primary caregivers’ endorsements wered|gvilin
this sample, Cronbachisfor theTotal Stress score was .80.

Brief Symptom Inventor§BSI; Derogatis & Melisaratos, 1983). The BSl is a 53-
item self-report checklist of symptoms of psychological distress whictvél&s
documented reliability and validity. Items are rated on a five-point scalistoéss (0-4)
ranging from “not at all” (0) at one pole to “extremely” (4) at the otfibeGlobal
Severity Index (GSI), which represents the sum of reported distress on nine symptom
dimensions (e.g., Depression, Interpersonal Sensitivity, Anxiety) and fotioaddli
items divided by the total number of responses, was utilized in the current studySIThe B

has frequently been used as an index of psychological distress experienceshty/ pa
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with children suffering from traumatic brain injury (e.g., Wade, Taylor, &y@tancin,

& Yeates, 1996; Taylor et al., 1999; Conley, Caldwell, Flynn, Dupre, & Rudolph, 2004).
A T-score greater than or equal to 63 on@& indicates clinically elevated distress
(Derogatis & Melisaratos, 1983) the 72 primary caregivers who completed thssirag

23 primary caregivers’ endorsements were clinically elevated.

Quality of Marriage IndeXQMI; Norton, 1983). The QMI is six-item self-report
measure of the degree of satisfaction one feels in various areas of ongisadoma
relationship. The first five items are rated on a seven-point scale (1 tth7)vei
representing very strong disagreement with an item and seven representisigorey
agreement with an item. The sixth item requires the rater to rate the débegminess
that best describes his/her relationship on a scale of 1 to 10 with anchor points at 1
(Unhappy), 5-6 (Happy), and 10 (Perfectly happy). Thial Score of all items from
this index was used to reflect primary caregivers’ satisfaction in hisfesent romantic
relationship. Higher scores on this index reflect greater satisfactidre butrent study,
Cronbach’su for this six-item scale was .97.

Descriptive characteristics for all measures of primary caregigppraisals of
stress for the present sample can be found in Table 2. Pearson correlations were
calculated among measures representing primary caregivers’ apgpodistress. As
higher scores on theotal Scor e of the QMI reflected greater relationship satisfaction,
this score was reverse coded for subsequent analyses so that higher scoresflectuld r
greater distress in the likeness of higher scores on the PIP, PSI-SF angyBifi¢tast
positive relationships were found among Traéal Frequency andT otal Difficulty

scores on the PIP, tfetal Stress score on the PSI-SF, and B&obal Severity Index
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on the BSI (see Table 3). Thetal Score of the QMI was not significantly correlated

with the PIP, PSI-SF, or BSI indices. As such, the QMI Total Score was eddhode

the calculation of a stress composite variable to be used in subsequent analyses. Due t
the differences in scaling for the PIP, PSI-SF, and BSI, the scores from ¢hebeof
measures were converted to standard scayem{ then summed together to form the

Total Stress Composite variable.

Table 2

Descriptive Characteristics for Primary Caregiver Stress Measures

Measure n Minimum Maximum M SD

Pediatric Inventory for Parents

Total Frequency of Stressors 72 50 167 104.89 27.17
Total Difficulty of Stressors 72 51 192 102.66 29.76
Parenting Stress Index 72 39 155 82.66 23.79
Short Form Total
BSI Total Severity IndexT{-score) 72 32 78 55.21 11.94
QMI Total 66 6 45 35.21 8.99

Note.For all values but the QMI, higher values reflect greater distress. OrMhe Q
higher values reflect greater marital satisfaction.
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Table 3

Intercorrelations among Primary Caregiver Stress Measures

Stress Measure 1 2 3 4 5

1. PIP Total Frequency of 82**  .65** .62**  -19

Stressors - n=72 n=72 n=72 n=66

2. PIP Total Difficulty of .B62** 67 .01

Stressors - n=72 n=72 n=66
.64** .05

3. PSI-SF Total - n=72 n=66

.07

4. BSI Total Severity - n =66

Index

5. QMI Total -

Note.The QMI was re-coded for these analyses such that higher values
for all measures reflect greater distress.
*p<.05. **p< .01
Primary Caregiver-Child Relationship

Teaching Taskslhe Teaching Tasks coding scheme focuses on the partnership
between the mother and child. The Teaching Tasks were originally desigties by
Blocks and their colleagues (Harrington, Block, & Block, 1978). However, the most
current version of the Teaching Tasks, as utilized in the present studyjapasdand
revised by Egeland and collegues (1995). The coding scheme for the TeackmgTas
grounded in attachment theory as it extends into preschool. This coding schems consist
of fourteen rating scales. Five of these scales focus on mother behaviorscaies
focus on child behavior, and two scales assess dyadic characteristicalelesaept
one are seven-point scales; one scale is a three-point scale. The scalessbfiinties

current study werévlother (Primary Caregiver) Supportive Presence, Mother
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(Primary Caregiver) Intrusiveness, Mother (Primary Caregiver) Hostility, Mother
(Primary Caregiver) Quality of Instruction, Mother (Primary Caregiver)
Confidence, Quality of Relationship, and Boundary Dissolution.

The majority of research has been done using the Teaching Tasks scales as
dependent variables, as mediator and moderator variables, and as independerg variable
within the Minnesota Mother-Child Project, thereby providing broad evidencesfor th
validity of the scales in research. In fact, Pianta and Egeland (1994) utilized mothe
ratings from the Teaching Tasks to predict deviations in children’s IQ and fourad tha
composite variable of all the maternal scales accounted for a signifimanhaof
variance in predicting changes in IQ scores. In another study, Pianta l@adjces
(1990) differentiated children who would later be referred for special ssnvig¢he early
school years with scales from the Teaching Tasks.

Coding ProceduresTo establish gold standard ratings for the selected codes in
the current sample, the primary investigator and an advanced undergraduaté researc
assistant rated approximately 20 percent of the data (i.e., 16 tapes). Through in-depth
discussion and extensive tape review, a gold standard rating for eachasale w
determined that was thought to best represent each of the codes used. The primary
investigator did not code additional tapes after gold standard ratings had taddiahes].
An additional two undergraduate research assistants participated invextesisaing and
rated the 16 tapes with established gold standard ratings in order to achieve 80 percent
categorical agreement that was within one point of the gold standard ratings.

All tapes were viewed and coded independently by at least two undergraduate

research assistants blind to the study’s hypotheses. Coding pairs wgneassi a
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rotating basis, which ensured that all possible coding pairs within the group were
represented. Each week coding pairs reviewed the scores each coder had assigne

tape, and if there were disagreements greater than one point, they were résolwggd t
discussion, review of notes from the tape, and/or watching actual segmenttapeth&

third coder was also present for score review as was the primary investigattoern to

serve as a moderator of the group discussion. Disagreements of one point werelaverage
Through this conferencing process, the coders arrived at one score focaadhat

they believe best represented the events of the Teaching Task segment.

In addition to the pair coding, a tape was intermittently coded by the erdup.gr
For this tape, each member of the group coded the tape independently, and consensus was
reached in a manner similar to that used with pair tapes. The individual sevees w
recorded, and through scale by scale discussion, the group arrived at one set of scores
they believed best represented the events of the Teaching Tasks segmestoriigs
exercise served as ongoing training, helped prevent coding drift within the grolp,
served as a forum for discussion of issues pertaining to the scales and how to code
particularly ambiguous situations. These coding procedures were in accoraince w
those set forth by the developers of the coding scheme.

Interrater Reliability on the Coding Scaldsterrater reliability was determined
using the original scores assigned by the coders of each tape. Intcactaksions were
used to determine reliability on all data tapes for all scales b&rthery Caregiver
Confidence scale. Reliability in interval rating scales is best evaluated lng ursiraclass

correlations, as statistics such as Kappa are intended primarily forthsadinal data
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(Egeland et al., 1995). Since thRemary Caregiver Confidence scale was a three-point
scale, unlike other scales, reliability for this scale was evaluatadkagfipa.

Intraclass correlations férimary Caregiver Confidence, Primary Caregiver
Quality of Instruction, Quality of Relationship, andBoundary Dissolution were good
across coder pairs and groupings. Intraclass correlations varied amtesgairs and
groupings foPrimary Caregiver Intrusiveness andPrimary Caregiver Hostility. A
detailed summary of the intraclass correlations for each scale caartkih Table 4.
Kappas for the three-point Prima@ar egiver Confidence scale also varied across coder
pairs and groupings (see Table 5), but typically they were below accegtindards

although consistent with previous reports (e.g., Egeland et al., 1995).

Table 4

Interrater Reliabilities
Scale n Intraclass Correlation
Primary Caregiver Supportive Presence

All Coders 16 0.934
Three Coder Combination 23 0.911
Coding Pair A 39 0.880
Coding Pair B 36 0.850
Coding Pair C 43 0.877

Primary Caregiver Intrusiveness

All Coders 16 0.621
Three Coder Combination 23 0.616
Coding Pair A 39 0.673
Coding Pair B 36 0.510

Coding Pair C 43 0.768



Primary Caregiver Hostility
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All Coders 16 0.860
Three Coder Combination 23 0.769
Coding Pair A 39 0.639
Coding Pair B 36 0.852
Coding Pair C 43 0.566
Primary Caregiver Quality of Instruction
All Coders 16 0.940
Three Coder Combination 23 0.881
Coding Pair A 39 0.879
Coding Pair B 36 0.801
Coding Pair C 43 0.764
Quality of Relationship
All Coders 16 0.927
Three Coder Combination 23 0.892
Coding Pair A 39 0.848
Coding Pair B 36 0.869
Coding Pair C 43 0.842
Boundary Dissolution
All Coders 16 0.921
Three Coder Combination 23 0.871
Coding Pair A 39 0.893
Coding Pair B 36 0.828
Coding Pair C 43 0.702
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Table 5

Interrater Reliabilities: Kappas

Scale n Kappa
Primary Caregiver Confidence

Coding Pair A 39 0.238
Coding Pair B 36 0.514
Coding Pair C 43 0.285
Coding Pair D 16 0.407
Coding Pair E 16 0.377
Coding Pair F 16 0.143

Descriptive Statistics for the Coding Scal@scording to the scale developers,
the expected means, standard deviations, and frequencies of the scores vag with t
nature of each scale. Many of the scales are designed to be normally ditribiibe
the population (i.eRPrimary Caregiver Supportive Presence; Primary Caregiver
Quality of Instruction; Primary Caregiver Confidence; Quality of Relationship).
Some of the scales, however, are designed to capture behaviors that are highly
meaningful when present, but they are not expected to be normally distributed in the
population. These scales are designed to be quadrati€(ireary Caregiver
Intrusiveness; Primary Caregiver Hostility; Boundary Dissolution). Primary
Caregiver Supportive Presence, Primary Caregiver Intrusiveness, Primary
Caregiver Hostility, Primary Caregiver Quality of Instruction, andBoundary
Dissolution showed negatively skewed distributions. So as not to violate assumptions of

normalcy for subsequent analyses, data from these scales were transiccordahg to
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guidelines as set forth by Tabachnick and Fidell (2001). Given their substanti&y@egat
skewness, these scale variables were first reflected, and then thtaganiansformation
was applied. For interpretative purposes, the transformed variables wecektince
more. Results of the transformation were overall consistent with normatliypdied data
across scales. Descriptive statistics for these scales in the peeseld are found in

Table 6. NotablyPrimary Caregiver Intrusiveness, Primary Caregiver Hostility, and
Boundary Dissolution ratings were reverse coded from their original scale in order that
higher numbers would represent more desirable caregiving (i.e., lessveness, less
hostility, and completely clear primary-caregiver child boundaries). Tdanmand

standard deviations were calculated following these code reversals.

Table 6

Observational Codes Descriptive Statistics: Means and Standard Deviations (n=72)

Scale M SD
Primary Caregiver Supportive Presence 5.66 1.20
Primary Caregiver Intrusiveness* 5.31 1.42
Primary Caregiver Hostility* 6.33 1.03
Primary Caregiver Quality of Instruction 5.14 1.46
Primary Caregiver Confidence 2.26 0.72
Quality of Relationship 4.76 1.51
Boundary Dissolution* 5.77 1.47

*Primary Caregiver Intrusiveness, Primary Caregiver Hostility, Bownhdary
Dissolution ratings were reverse coded from their original scale in drateigher
numbers would represent more desirable caregiving (i.e., less intrusiveseds4tility,
and completely clear primary-caregiver child boundaries). The means addrsta
deviations were calculated following these code reversals.
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Pearson correlations were calculated between the individual Teachirgy Task
scales and a composite variable that represented the sum of all ratinggeac¢heng
Tasks segment (see Table 7). All scales were significantledelathe expected
direction. Remarkably, th@uality of Relationship and composite variable were
significantly correlated with a nearly perfect positive linear retestinip. Due to the
strong relationship between these variables, it was determined that oQlyahy of
Relationship data would be utilized in subsequent analyses in order to avoid problems
with multicollinearity, though the initial intent was to use the composite variabl
Table 7

Intercorrelations among Primary Caregiver-Child Observational Cddes 72)

Code 1 2 3 4 5 6 7 8
1. Supportiveness - .30* 43** 72**  5O¥* 73 F7** 78
2. Intrusiveness - A8** 38 33k 3% .19 49%*
3. Hostility? - 39%  39% BBk 2] GO
4. Quality of - (5% A e Sl .86**
Instruction

5. Confidence - 3% 42*%*  86**
6. Quality of - 31 96**
Relationship

7. Dissolution of - AT**
Boundarie$

8. Observation -
Total

ab%Yigher values on these scales reflect less intrusiveness and less hostility
*p<.05. **p< .01
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Neuropsychological Outcomes

Overall intellectual functioningThe selection of the measure of overall
intellectual functioning administered to each child was typically made on sieediaa
child’s age and estimated level of functioning. In most instances, childrenvere 3-
years, 6-months of age or older were administered the Differentiati@diBcale,
Second Edition (DAS-II; Elliot, 2007). Children who were less than 3 years of age or
who were functioning below a 3-year, 6-month age equivalency level were aéneidist
the Mullen Scales of Early Learning (Mullen, 1995). Occasionally, childexa w
administered the Wechsler Preschool and Primary Scale of Intelligertued Edition
(WPPSI-III; Wechsler, 2002) due to guidelines set forth in a treatment protocol f
children with specific medical conditions (e.g., as set forth by the Childrecsl@yy
Group).

TheDifferential Ability Scales, Second EditigpAS-II; Elliot, 2007) is a
comprehensive, individually-administered battery of cognitive abilitiesHiddren 3-
years, 6-months through 6-years, 11-months of age. The measure yields an overall
composite score (General Conceptual Abilities standard score) and suhsstale cl
scores labeled Verbal Ability and Nonverbal Ability. The DAS-II providesnative
data collected on a large representative national sample and possessds adequa
standardization. Test structure is empirically-derived and containdesxaeternal
consistency, test-retest reliability, and the scores correlate highlpther commonly
used measures of cognitive abilities.

TheMullen Scales of Early Learnin@/ullen, 1995) is a commonly used

individually-administered measure of cognitive abilities with acceptthledardization.
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Normative data collected on a representative national sample is avéolainigividuals
aged 1 month through 69 months. The Mullen consists of four scales that assess Visual
Reception, Fine Motor, Receptive Language, and Expressive Langubgelskcores
are yielded for each scale, and the Early Learning Composite provides dh overa
developmental quotient standard score.

TheWechsler Preschool and Primary Scale of Intelligence — Third Edition
(WPPSI-III; Wechsler, 2002). The WPPSI-IIl is a comprehensive, individually
administered battery of cognitive abilities for children 2-years, 6-mohthadh 7-years,
3-months of age. The measure yields an overall composite score (Fullrebilgehce
Quotient) and subscale cluster scores labeled Verbal IntelligenceQuartd
Performance Intelligence Quotient. The WPPSI-III provides normatieecddiected on
a large representative national sample and possesses adequate standatdkeathe
Differential Ability Scales, test structure is empirically-dedvand contains excellent
internal consistency, test-retest reliability, and the scores atadeighly with other
commonly used measures of cognitive abilities, including the DifferentidityABcales.

Descriptive characteristics for all measures of intellectual fonictg for the
present sample can be found in Table 8. For the purpose of describing cognitive
functioning in the sample as a whole,@werall I ntellectual Functioning variable was
created by using the overall reasoning scores from the respectiveciotlifunctioning
measures administered to each child (i.e., DAS-II General Conceptualeststiandard
score; Mullen Early Learning Composite raw score; and WPPSI-III [EaleS
Intelligence Quotient) and converting thenziscores. AVerbal Reasoning Ability

variable was created using the verbal cluster subscale scores fronptutives
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intellectual functioning measures administered to each child (i.e., DX&Hbial Ability;
WPPSI-III Verbal Intelligence Quotient) and converting there-sgores. ANonver bal
Reasoning Ability variable was created using the nonverbal cluster subscale scores from
the respective intellectual functioning measures administered to e&tli.eh DAS-II
Nonverbal Ability; WPPSI-III Performance Intelligence Quotieartyl converting them

to z-scores.

Table 8

Descriptive Characteristics for Measures of Intellectual Functioning

Measure n Minimum Maximum M SD

DAS-II Lower Preschool Version
(Standard Scores)

General Conceptual Abilities 8 67 92 75.88 9.03
Verbal Ability 8 69 94 79.50 8.96
Nonverbal Ability 8 67 106 77.63 13.55

DAS-II Upper Preschool Version
(Standard Scores)

General Conceptual Abilities 33 38 111 84.70 17.31
Verbal Ability 34 38 115 87.06 16.23
Nonverbal Ability 33 59 127 89.64 14.32

Mullen Scales of Early Learning
(Raw Score)

Early Learning Composite 28 40 129 87.18 2294
WPPSI-IlI (Standard Scores)

Full Scale Intelligence Quotient 2 57 81 69.00 16.97

Verbal Intelligence Quotient 2 75 83 79.00 5.66

Performance Intelligence Quotient 2 51 86 68.5 24.75
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Language abilitiesConsistent with the selection of the measure of general
cognitive abilities administered to each child being made on the basis of thamdge
estimated level of functioning, so, too, was the selection of a measure of language
abilities made. In most instances, children who were administered theeDiiéér
Abilities Scale, Second Edition (Elliot, 2007) as the measure of overall citelle
functioning were administered the Clinical Evaluation of Language Funddmenta
Preschool — Second Edition (CELF Pre-2; Wiig et al., 2004). When children were less
than 3 years of age or functioning below a 3-year, 6-month age equivalency and
administered the Mullen Scales of Early Learning (Mullen, 1995), they wereafjgne
administered the Preschool Language Scale — Fourth Edition (PLS-4; #&imame
Steiner, & Pond, 2002). Moderate correlations between the CELF PRE-2 and the PLS-4
have been found in an ethnically diverse sample of 3-6 year-olds (Wiig, Secord, &
Semel, 2004). On rare instances when a comprehensive language measure was
administered (i.e., either due to a provider’s judgment or due to the guidelines of a
treatment protocol), targeted measures of receptive or expressive langerag
administered using the Peabody Picture Vocabulary Test-Fourth Edition {#Mnn
& Dunn, 2007) or Expressive Vocabulary Test — Second Edition (EVT-2, Williams,
2007).

TheClinical Evaluation of Language Fundamentals Prescib(GELF PRE-2;
Wiig et al., 2004) is an individually administered test of receptive and expressive
language ability for children 3-6 years of age. The test yields sthadares for
receptive subtests (sentence structure, concepts and following directions,iand bas

concepts/word classes) and expressive subtests (word structure, ggpresabulary,
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and recalling sentences) and composite scores for total language, reesgiixae,
expressive language, language content, and language structure. All the appropri
subtests were used to calculate these composite scores according to tdagigubli
manuals. The CELF PRE-2 provides normative data standardized on a representative
sample from the United States.

ThePreschool Language Scale — Fourth Edit{®L.S-4; Zimmerman et al.,
2002). The PLS-4 is a comprehensive measure of receptive and expressiagdangu
skills. The PLS-4 manual reports that the three standard scores it yieldo(udit
Comprehension, Expressive Language, Total Language) significantisedifteged a
group of children under age three years with a language delay from a matotpd of
typically developing children.

ThePeabody Picture Vocabulary Test-Fourth Edit{PVT-4; Dunn & Dunn,
2007) and th&xpressive Vocabulary Test — Second Edi(leviT-2, Williams, 2007) are
targeted measures of receptive and expressive language, respectivelg, that a
individually administered to persons ages 2 years, 0 months to over 90 years of age. The
PPVT-4 and EVT-2 have normative data from the same large sample (>5,500
individuals) that matches demographic parameters from the national population with
regard to gender, race/ethnicity, geographic region, socioeconomic(S&tls and
clinical diagnosis or special-education placement.

Descriptive characteristics for all language measures can be founilén9r d&or
the purpose of describing overall language in the sample as a whal@| & anguage
variable was created by using the overall language scores from all ofgbhadan

measures administered to each child (i.e., CELF PRE-2 Core Language staadgrd s
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PLS-4 Total Language raw score), and converting themstores. AReceptive

L anguage variable was created using the receptive language subscales frontnall of t
language measures administered to each child (i.e., CELF PRE-2 Recepmuadge;

PLS-4 Auditory Comprehension; PPVT-4 Receptive Language), and converting them to
z-scores. ArExpressive Language variable was created using the expressive language
subscales from all of the language measures administered to each chitElLE PRE-

2 Expressive Language; PLS-4 Expressive Language; EVT-2 Ex@éssiguage), and

converting them ta-scores.

Table 9

Descriptive Characteristics for Measures of Language

Measure n Minimum Maximum M SD

CELF PRE-2 (Standard Scores)

Core Language 33 48 114 81.94 17.60
Receptive Language 31 50 115 81.77 16.38
Expressive Language 33 45 111 80.61 17.01

PLS-4 (Raw Scores)

Total Language 27 21 85 52.26 14.89
Auditory Comprehension 27 10 42 26 7.61
Expressive Language 27 11 43 26.26 8.13

PPVT-4 (Standard Score)
Receptive Language 7 64 103 76.86 12.92
EVT-2 (Standard Score)

Expressive Language 3 68 98 81 15.39
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Intercorrelations among all cognitive measures of intellectual funngcamd

language can be found in Table 10.

Table 10

Intercorrelations among Cognitive and Language Abilities

Cognitive Ability 1 2 3 4 5 6
1. Overall Intellectual - .85** .80** .82** .80** AT
Functioning n=43 n=43 n=58 n=60 n =59
- S7** .86** 4% 83**
2. Verbal Reasoning n=43 n=33 n=36 n=35
Ability
3. Nonverbal - 67** 59** S7**
Reasoning Ability n=33 n=35 n=34
- .87** .93**
4. Total Language n=57 n=59
- 79
5. Receptive Language n =59

6. Expressive
Language

*p< .05. *p< .01

Behavioral and socio-emotional functionirn@hildren’s socio-emotional
functioning was attained via parent report on behavioral rating questionnaires and via
psychometrist report on a behavioral rating scale.Atil Behavior Checklist for Ages
1% to 5(CBCL; Achenbach, 2000). The CBCL is a widely-used broad-band
guestionnaire that assesses parent and teacher perceptions of a widefiaeleyiors.
Excellent reliability and validity have been demonstrated (Rescorla, 2@ normative

data on an extensive national sample is available. Based on the pattern of reip®nses
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CBCL providesT-scores that classify the number of symptoms endorsed as being at
normal, at-risk, or clinical levels. In the current analyses, only data fremprimary
caregiver (parent) report of theternalizing Problems andExter nalizing Problems

scales were included. The parallel versions of the parent and teacher@a@€heen

used extensively as measures of socio-emotional and behavioral functioning is studie
investigating child outcome in the context of a medical condition (e.g., Rivatal&92;
Rivara et al., 1993; Rivara et al., 1994, Rivara et al.,1996; Rodenburg, Meijer, Dekovic,
& Aldenkamp, 2005, 2006; Taylor et al., 1999; Taylor et al., 2002). Due to the guidelines
set forth by specific treatment protocols for one sample participant, theiBeha
Assessment System for Children — Second Edition, Parent Rating Scalelse®te

(BASC-2 PRS-P; Reynolds & Kamphaus, 2004) was administered in place of the CBCL
As such,T-scores from the Internalizing Problems and Externalizing Probleries sa

the BASC-2 PRS-P were used in current analyses for this one participant.

The Bayley Behavior Rating Scale (Bayley, 1993) was used to provide ratings of
children’s behavior/emotions during testing as observed by the psychometrisawlhe r
score from th& otal Observed Problems subscale was used as an alternate report (other
than by the primary caregiver) of the extent of interference causedltseals behavior
problems. Psychometrists rated how problematic the presence of specifimlef@ag.,
Hyperactivity, Aggression, Inattention) were on a four-point scale withriditating
that the behavior caused no problems in the visit and “4” indicating that the behavior was
highly problematic. Higher scores reflect more interference by thésioes on the

child’s functioning during the clinic visit.
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The Vineland Adaptive Behavior Scales-1l (VABS-II, Sparrow, Cicch&tBalla,

2005) were used as a measure of adaptive functiofiregVABS-11 measures personal
and social skills necessary for daily living. The VABS-II was adnenégst to the primary
caregiver in interview format, revealing information on a child’s levetap#ive
functioning in the following domains: Communication, Daily Living Skills, Socaion,
and Motor Skills. AT otal Adaptive Behavior Composite Score was derived from the
primary caregiver’s report on the child’s adaptive functioning in each of the above
domains. This composite score was used as a factor in determining the satiagtgf a
child’s medical condition as well as an outcome variable. Higher scores on this demposi
index are indicative of better overall adaptive functioning.

Descriptive statistics for behavioral and socio-emotional functioninguresas
can be found in Table 11. Intercorrelations among all measures of behavioral and soci

emotional functioning and language can be found in Table 12.
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Table 11

Descriptive Characteristics for Measures of Behavioral and Socio-emotional &oimgfi

Measure n Minimum Maximum M SD

CBCL (Standard Scores)
Internalizing Problems 69 33 80 56.51 11.13
Externalizing Problems 69 32 89 58.74 13.21
BASC-2 PRS-P (Standard Scores)
Internalizing Problems 1 47 47 47
Externalizing Problems 1 59 59 59

Bayley Behavior Rating Scale
(Raw Score)

Total Observed Problems 72 12 23 15.70 3.24
VABS-II (Standard Score)

Adaptive Behavior Composite 66 53 108 7761 11.81

Table 12

Intercorrelations among Behavioral and Socio-emotional Functioning Measures

Measure 1 2 3 4
1. Internalizing Problems 61** 14 21
- n =69 n =69 n =69
2. Externalizing Problems 23 27*
- n =69 n =69
3. Total Observed Problems .90**
- n=72

4. VABS-Il Adaptive Behavior
Composité ]

*p<.05. *p< .01
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Data Analytic Plan

Group Differences

Independent samplédests were conducted to determine if there were group
differences on key demographic and outcome variables between sample pasticipant
whose data was included in the present analyses and consented participants who had
incomplete data sets.
Confounding Variables

Bivariate correlations and independent samptests were conducted to assess
the possible confounding influence of demographic characteristics on key outcome
variables that were included in subsequent analyses. The possible confounding influences
of child characteristics (i.e., gender, ethnicity, education, gestationadajve status,
and medical condition severity) and mother characteristics (i.e., age, eduaadion, a
relationship status) on primary caregivers’ appraisals of stress, pravagiver-child
relationship quality, and cognitive, behavioral, and socio-emotional functionireg wer
examined.
Inter-domain Relationships

Bivariate correlations assessing the hypothesized relationships amonegaria
between each of the three data domains (Primary Caregivers’ Appiaisitess,
Primary Caregiver-Child Relationship Quality, and Child Cognitive, Behdyiama
Socio-emotional Functioning) were conducted. As the nature of hypotheses posed were
unidirectional, one-tailed significance tests were used for all etioeal analyses
conducted between these domains. The hypothesized relationships were assessed in t

ways. First, Pearson correlations were conducted to test the hypothesitzedstalas.
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Then, partial correlations were conducted, controlling for any varianceledett by the
severity of a child’s medical condition. If a relationship that was cligisggnificant
when using Pearson correlational analysis alone remained significanthaft@riance
contributed by the severity of a child’s medical condition was partialedhsut,a
hypothesized relationship was interpreted as a clinically signifiaadinfy.
Contributions to Child Cognitive Outcome

Hierarchical regression analyses were conducted to assess the contobthie
primary caregiver-child relationshi@(ality of Relationship) to child cognitive
outcomesQverall Intellectual Functioning, Verbal Reasoning Ability, and
Nonverbal Reasoning Ability on DAS-II, Mullen, or WPPSI-IIIT otal L anguage,
Receptive Language, and Expressive Language on PLS-4 or CELF PRE-2) after
controlling for severity of a child’s medical condition and any significant confounding
variables.
Moderation Analyses

Hierarchical regression analyses to test for significant interaetfects with the
primary caregiver-child relationshi@(ality of Relationship) as a moderator and the
Total Stress Composite variable as the independent variable in predicting child
cognitive outcomes, includin@verall Intellectual Functioning andT otal L anguage.
The severity of a child’s medical condition and any significant confoundinghblas
were entered into the first and second steps of the regression equation. Next, the
independent variable and moderator main effects were entered into the regression
equation, followed by the interaction of the independent variable and the moderator. The

independent variable and the moderator were centered in accordance with
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recommendations by Aiken and West (1991) to eliminate problematic multicaliynea
effects between first-order terms (i.e., the independent variable and dieeator) and
the higher order terms (i.e., the interaction terms). Statisticatyfisi@nt interactions
were interpreted by plotting simple regression lines for high and low values of the

proposed moderator variables.

Results

Participants

Child participants were 61% male. Mean age at participation 48.25 n{&hs
13.25 months). Participants were ethnically diverse with 68% Caucasian, 22% Africa
American, 6% Hispanic, 3% Asian, and 1% Other. Mean gestational age ofchildre
participating in the study was 37.41 weeg®E 4.23 weeks). Most children had
exposure to early educational placement ranging from Birth to Three and Early
Childhood services to Kindergarten. Using ratings from an adapted version of the
Pediatric Cerebral Performance Category Scale, 36% of childram'slogic injuries
were classified as mild, 46% were classified as moderate, and 18%las=ified as
severe.

Participating primary caregivers were 79% biological mothers, 10% adoptive
mothers, 6% grandmothers, 3% foster mothers, 1% biological fathers, and 1%
grandfathers. The majority of primary caregivers had some cadlbgeation or more.
Sixty-nine percent of primary caregivers were married, 17% were reth&rgnever

married, 4% were separated, 1% was divorced, and 8% relationship status was unknown.
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Demographic characteristics of participating children and of their pyiceaegivers can

be found in Tables 13 and 14, respectively.

Table 13

Child Demographic Characteristics

M + SD n (%)
Gender
Male 44 (61)
Female 28 (39)
Age (in months) 48.25+ 13.52
Ethnicity?
Caucasian 47 (68)
African-American 15 (22)
Hispanic 4 (6)
Asian 2 (3)
Other 1(2)
Gestational adgweeks) 37.41+ 4.23
Birth weighf (ounces) 6.65+ 2.13
Educational Placeméht
Birth to three 8 (11)
Early childhood 25 (35)
Daycare 6 (8)
Preschool 4 (6)
4K 9 (13)
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5K 7 (10)
None 12 (17)
Adopted 8 (11)
In Foster Care 2 (3)
Severity of Medical
Conditiorf
Mild 26 (36)
Moderate 33 (46)
Severe 13 (18)

®Ethnicity availablen = 69

PGestational age availabhe= 67

“Birth weight availablen = 66

9School available = 71

®Based on Pediatric Cerebral Performance Category Scale (adapted)
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Table 14

Primary Caregiver Demographic Characteristics

n (%)
Participating Primary Caregiver
Biological Mother 57 (79)
Biological Father 1(2)
Adoptive Mother 7 (10)
Foster Mother 2 (3)
Grandmother 4 (6)
Grandfather 1(2)
Maternal Education (Highest Level
Completed)
Grade School 3(4)
High School 17 (24)
Some College 14 (19)
Associate’s Degree 8 (11)
Bachelor's Degree 22 (31)
Master's Degree 4 (6)
Doctoral Degree 1(2)
Unknown 3(4)
Maternal Relationship Status
Married 50 (69)
Separated 3(4)
Divorced 1(2)
Not together/Never Married 12 (17)

Unknown 6 (8)
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Group Differences

No significant differences in children’s gender, age, ethnicity, gesthtgea
birth weight, injury severity, or overall intellectual functioning were detkasing
independent samplégests between the participants who data were included in all
analysesr{= 72) and consented subjects whose data were not be used in subsequent
analysesr(= 16) due to incomplete data. In addition, no significant differences between
mother’s age, father’s age, and mother’s relationship status were déteteen
groups.

Confounding Variables

Primary Caregivers’ Appraisals of Stress

Bivariate correlational analysis revealed a significant negassgeciation
between mother’s age and the total stress (i.e., composite stress yanpblgenced by
a primary caregiver (= -.34,p < .01). As such, mother’s age was controlled for in
subsequent hierarchical regression analyses involving the total stress cemaiaasiile.
Primary Caregiver-Child Relationship Quality

Bivariate correlational analysis demonstrated a significant positbaeiason
between severity of a child’s medical condition and the primary caredwldreiality of
relationship = .35,p < .01). Thus, the severity of a child’s medical condition was
controlled for in subsequent hierarchical regression analyses involving treyrim
caregiver-child relationship. Notably, the severity variable was rewaded in the data
set such that higher scores on the severity index indicated better (or kg3 sev

functioning.
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Cognitive, Language, Behavioral, and Socio-emotional Functioning

Bivariate correlational analysis revealed significant positiveaasons between
the severity of a child’s medical condition and overall intellectual funetgi= .41,p
<.01), verbal reasoning ability € .41,p < .01), nonverbal reasoning ability%£ .48,p <
.01), total language € .37,p < .01), receptive language=£ .31,p < .01), and
expressive language £ .31,p < .01). Group differences were found using independent
sampleg-testsfor Caucasian and non-Caucasian children with regard to overall
intellectual functioningt(65) = -3.00p < .01), verbal reasoning ability(40) = -3.63p
<.01), total language(b4) = -2.47 p < .05), receptive languaggi6) = -2.43p < .05),
and expressive languagés6) = -2.56 p < .05). Caucasian children performed
significantly better than non-Caucasian children on these outcome measotgs. G
differences were also found using independent sarydsssfor married and unmarried
mothers with regard to children’s overall intellectual functionifg3) = -2.44 p < .05),
verbal reasoning abilityt(39) = -2.10p < .05), and expressive languagf®4) = -2.16),
p < .05). Children of married mothers performed significantly better on these outcome
measures than children of unmarried mothers. Thus, severity of a child’s medica
condition was controlled for in subsequent hierarchical regression analysesng\ailvi
cognitive outcomes. In addition, child ethnicity was controlled for in subsequent
hierarchical regression analyses involving all cognitive outcomes exceptbanve
reasoning ability. Marital status was controlled for in subsequent analysegngvol
overall intellectual functioning, verbal reasoning ability, and expressigiége.

Significant positive associations were found between a child’s age and

internalizing problemsr (= .32,p < .01), as well as between a child’s age and
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externalizing problems € .24,p < .05). In addition, significant negative associations
were found between mother’s education and externalizing probtems26,p < .05),
and between a child’s gestational age and adaptive functianmg30,p < .05). As
such, children’s age was controlled for in subsequent hierarchical regrassigses
involving internalizing and externalizing problems. Mother’s education was also
controlled for in sequent hierarchical regression analyses involving exzargal
problems. Gestational age was controlled for in subsequent hierarchicalicggress
analyses involving adaptive functioning.
Inter-domain Relationships

Hypothesis I: Primary Caregivers’ Appraisals of Stress will be Assedtaith Child
Outcome (i.e., Cognitive, Language, Behavioral, and Socio-emotional Functioning)

Pearson correlations among primary caregivers’ appraisals of stredsiland
outcomes can be found in Table 15. Partial correlations within this domain controlling for
the severity of a child’s medical condition can be found in Table 16. After controlling for
the severity of a child’s medical condition, partial correlations reveaymdisant
positive associations € .36 to .54p < .01) between primary caregivers’ perceived
stress related to their child’s medical condition (Pt®al Frequency and PIPT otal
Difficulty) and a child’s internalizing and externalizing problensefnalizing
Behavior s andExter nalizing Behaviors composites on the CBCL or BASC-2). A
significant negative association< -.27,p < .05)was found between the PTrtal
Frequency score and a child’s adaptive functioning (VABSAUaptive Behavior
Composite). Significant positive associations% .52 to .62p < .01) were found

between a primary caregiver’s parenting-related stRSIs$F Total Stress) and a
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child’s internalizing and externalizing problentaternalizing Behavior s and
Externalizing Behaviors composites on the CBCL or BASC-2). In addition, a
significant positive relationship € .26,p < .05) was found between a primary
caregiver’s subjective psychological distreBSI(Global Severity Index) and a child’'s
internalizing problemsl (iter nalizing Behaviors composite on the CBCL or BASC-2).
Significant associations were not found between a primary caregiviatismehip

satisfaction and a child’s cognitive, behavioral, or socio-emotional outcomes.
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Table 15

Pearson Correlations between Primary Caregivers’ Appraisals of Stress and Outcome

Code 1 2 3 4 5 6 7 8 9 10
80~ 65~ 63~  -16 .60~ .46  -13 -.05 01

1. PIP Total Frequency of Stressors - n=72 n=72 n=72 n=66 n=69 n=69 n=67 n=59 n=70
BL™ 6O 03 A7%  41% .16 -.04 .07

2. PIP Total Difficulty of Stressors - n=72 n=72 n=66 n=69 n=69 n=67 n=59 n=70
64% 06 607 7% .11 -.06 .07

3. PSI-SF Total - n=72 n=66 n=69 n=69 n=67 n=59 n=70
07 350 33 .12 03 14

4. BSI Global Severity Index - n=66 n=69 n=69 n=67/ n=59 n=70
-12 01 -11 16 -01

5. QMI Total - n=64 n=64 n=61 n=53 n=64
61  -18 04 13

6. Internalizing Problems - n=69 n=64 n=56 n=67
-23%  -11 10

7. Externalizing Problems - n=64 n=5 n=67
05  .31%

8. VABS-II Adaptive Behavior Composite - n=5 n=65
82w

- n=58

9.

Total Language

10. Overall Intellectual Functioning

Note.Greater values for all stress measures reflect greatersdigie, PIP; PSI-SF; BSI; QMI)
One-tailed. p<.05. *p < .01



O
Lo
Table 16

Partial Correlations between Primary Caregivers’ Appraisals of &tr@nd Outcome Controlling for Severity of Medical Condition

Code 1 2 3 4 5 6 7 8 9 10
1. PIP Total Frequency of Stressors - .80*  .60** .61  -02 .54 39  -27*  -06 .01
2. PIP Total Difficulty of Stressors - D764 A1 A45%% 36 -.07 -.08 .01
3. PSI-SF Total - 59** .06 52%* .62** -.18 -.08 .02
4. BSI Global Severity Index - .09 .26* 19 .05 -.15 .02
5. QMI Total - -17 -.05 .04 -.19 -.04
6. Internalizing Problems - 63 -.38** .06 .18
7. Externalizing Problems - -17 -.09 .02
8. VABS-II Adaptive Behavior Composite - .23 .18
9. Total Language - 81**

10. Overall Intellectual Functioning -

Note.Greater values for all stress measures reflect greatersgigtee, PIP; PSI-SF; BSI; QMI)
One-tailed. p<.05. *p < .01



57

Hypothesis II: Primary Caregivers’ Appraisals of Stress will be Aased with
Characteristics of the Primary Caregiver-Child Relationship

Pearson correlations among primary caregivers’ appraisals of stress and
characteristics of the primary caregiver-child relationship can be fourabie 17.
Partial correlations within this domain controlling for the severity of a chittdical
condition can be found in Table 18. After controlling for severity, partial cooekat
revealed significant negative associations between primary caregiveesived stress
related to their child’s medical condition (PT®tal Difficulty) andPrimary Caregiver
Intrusiveness (r = -.30,p < .01), between a primary caregiver’s parenting related stress
(PSI-SF Total Stress) andPrimary Caregiver Intrusiveness (r =-.39,p <.01), and
between a primary caregiver’s subjective psychological distresSGBBal Severity

Index) andPrimary Caregiver Intrusiveness (r = -.26,p < .05).
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Table 17

Pearson Correlations between Primary Caregiver-Child Relationship Charaotsrestid Primary Caregivers’ Appraisals of Stress

Code 1 2 3 4 5 6 7 8 9 10 11 12
.30* A3** 2% H59** 3% 37 -.04 -.08 -.18 -11 -12
1. Supportiveness -
A8** .38** 33** .39** 19 -.09 -.19 -.27* -.16 .00
2. Intrusiveness -
.39** 39%* 55** 21* 13 .08 -.01 12 A2
3. Hostility -
75%* 7 S1x* .04 -.04 -.05 .04 -.16
4. Qual. of Instruction -
3% A2%* -.04 -.13 -.06 -.05 -.02
5. Confidence -
31x* .04 -.04 -.15 .06 -.10
6. Qual. of Relationship -
.06 .03 .07 .07 .03
7. Diss. of Boundaries -
8. PIP Total Frequency of T9** .B5** .63** -.16
Stressors -
9. PIP Total Difficulty of B1** .69** .03
Stressors -
.64** .06
10. PSI-LF Total -
11. BSI Global Severity .07
Index -
12. QMI Total -

Note.Greater values for all stress measures reflect greater digteesBIP; PSI-SF; BSI; QMI). For correlations using the QiH,66.
One-tailed. p<.05. *p < .01
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Table 18

Partial Correlations between Primary Caregiver-Child Relationship Charadiesisand Primary Caregivers’ Appraisals of Stress
Controlling for Severity of Medical Condition

Code 1 2 3 4 5 6 7 8 9 10 11 12
1. Supportiveness - .26* A1 1 ST 70** .39%* -.04 -11 -.18 -.13 -.14
2. Intrusiveness - A5 .34 .30** 37 A7 -15 -30%  -.39% -.26* -.01
3. Hostility - .38 .38** .56 .24% .09 .03 -.07 .09 A2
4, Qual. of Instruction - 76%* 7 52%* .04 -.06 -.07 .01 -.19
5. Confidence - 71 AT .00 -.13 -.07 -.08 -.06
6. Qual. of Relationship - 31 .07 -.05 -.14 .05 -.15
7. Diss. of Boundaries - .08 .03 A1 .07 .01
8. PIP Total Frequency of

Stressors - .80** .65** .63** -.15
9. PIP Total Difficulty of

Stressors - B1x* 70%* .05
10. PSI-SF Total - .62** .06
11. BSI Global Severity

Index - .07
12. QMI Total -

Note.Greater values for all stress measures reflectgrelistress (i.e., PIP; PSI-SF; BSI; QMI). Forretations using the QMh = 66.
One-tailed. p< .05. *p< .01



60

Hypothesis Ill: Characteristics of the Primary Caregiver-Child Relaship will be
Associated with Child Outcome (i.e., Cognitive, Language, Behavioral, and Socio-
emotional Functioning)

Pearson correlations among characteristics of the parent-childmshap and
children’s outcomes can be found in Table 19. Partial correlations within this domain
controlling for the severity of a child’s medical condition can be found in Table 2€r. Aft
controlling for severity of a child’s medical condition, partial correlationsaked a
positive significant relationship € .25,p < .05) betweePrimary Caregiver Quality
of Instruction and a child’s internalizing problemin{er nalizing Behaviors composite
on the CBCL or BASC-2). A negative significant relationship €.26,p < .05) was
found betweerPrimary Caregiver Intrusiveness and a child’s externalizing problems
(Externalizing Behaviors composite on the CBCL or BASC-2). A negative significant
relationship = -.27,p < .05) was also found betwePnimary Caregiver Confidence
and adaptive functioning (VABS-Adaptive Behavior Composite). Positive significant
relationships were found between a child’s overall language functiohotgl (

L anguage scores on CELF PRE-2 or PLS-4) drdmary Caregiver Confidence as
well asQuality of Relationship (r = .25 to .28p < .05). In addition, positive significant
relationships were found between a child’s overall intellectual functio@rgréll
Intellectual Functioning from DAS-I1I, Mullen, or WPPSI-III) andPrimary Car egiver

Confidence as well aQuality of Relationship (r = .36 to .41p < .01).
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Table 19

Pearson Correlations between Primary Caregiver-Child Relationship Characterestid Outcome

Code 1 2 3 4 5 6 7 8 9 10 11 12
.30* A3+ T2 59** 73 37 -.07 -12 .18 .19 .23*

1. Supportiveness - n=72 n=72 n=72 n=72 n=72 n=72 n=69 n=69 n=67 n=59 n=70
48+ .38** 33 .39** 19 .01 -.29** .00 21 A2

2. Intrusiveness - n=72 n=72 n=72 n=72 n=72 n=69 n=69 n=67 n=59 n=70
.39** .39** 55 21* -.01 -14 .10 13 .23*

3. Hostility’ - n=72 n=72 n=72 n=72 n=69 n=69 n=67 n=59 n=70
75%* TT 51+ .08 -.00 .07 29* .30**

4. Qual. of Instruction - n=72 n=72 n=72 n=69 n=69 n=67 n=59 n=70
73 A2** .09 -.01 14 37 39**

5. Confidence - n=72 n=72 n=69 n=69 n=67 n=59 n=70
31 .02 -.19 A2 A4 A9**

6. Qual. of Relationship - n=72 n=69 n=69 n=67 n=59 n=70
.07 A1 A3 13 14

7. Diss. of Boundaries - n=69 n=69 n=67 n=59 n=70
61+ -.18 .04 A3

8. Internalizing Problems - n=69 n=64 n=56 n=67
-.23 -11 .10

9. Externalizing Problems - n=64 n=56 n=67
10. VABS-II Adaptive .05 31

Behavior Composite - n=55 n=65
.82**

11. Total Language - n=58

12. Overall Intellectual
Functioning

aMigher values on these scales reflect less intemgigs and less hostility.

One-tailed. p< .05. *p < .01
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Table 20

Partial Correlations between Primary Caregiver-Child Relationship Charadtesisnd Outcome Controlling for Severity of Medical
Condition

Code 1 2 3 4 5 6 7 8 9 10 11 12
1. Supportiveness - 31 AT 73 .56** 73 27 .06 -.01 -.06 .05 A2
2. Intrusiveness - 54 .35%* .26* A2 .23 .05 -.26* -15 .09 .07
3. Hostility? - .34+ .33 52 .10 -.00 -15 -16 .03 A2
4, Qual. of Instruction - .68** 71 A3** .25* .06 -.13 .13 .22
5. Confidence - .63** 27 21 .01 -.27* .25% .36**
6. Qual. of Relationship - A2 .10 -21 -.15 .28* N Rl
7. Diss. of Boundaries - A7 A7 -.09 -.03 .00
8. Internalizing Problems - .66** - 43%* .10 27
9. Externalizing Problems - -.23 -.04 .03
10. VABS-II Adaptive

Behavior Composite - .18 A5
11. Total Language - 9%

12. Overall Intellectual -
Functioning

aMigher values on these scales reflect less intemgigs and less hostility.
One-tailed. p< .05. *p< .01
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Hypothesis IV: Characteristics of the Primary Caregiver-Child Refeship will
Significantly Contribute to Child Cognitive and Language Outcomes after Controlling for
Severity of a Child’s Medical Condition

Hierarchical regression analyses revealed that when severity dfi'a amedical
condition, child ethnicity, and primary caregiver relationship status werebesant,
the primary caregiver-chilQuality of Relationship accounted for a significant amount
of unique variance in predictif@verall Intellectual Functioning (see Table 21). The
entire model accounted for 43% of the variance in child®ni all I ntellectual
Functioning, with Quality of Relationship uniquely accounting for 10% of the variance
(F(4,57) = 10.79p < .01). With severity of a child’s medical condition, child ethnicity,
maternal education level, and primary caregiver relationship status hetdrdotise
primary caregiver-chilQuality of Relationship accounted for a significant amount of
unique variance in predictinger bal Reasoning Ability (see Table 22). The entire
model accounted for 53% of the variance in childr&fésbal Reasoning Ability, with
Quality of Relationship uniquely accounting for 8% of the varian€€,32) = 7.91p <
.01). Primary caregiver-chilQuality of Relationship did not account for a significant
amount of unique variance in predictiNgnverbal Reasoning Ability when the severity

of a child’s medical condition was held constant (see Table 23).
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Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship

to Overall Intellectual Functioning (s 61)

Variable B SEB B R AR
Step 1 .25
Severity .68 15 50**
Step 2 33 .08
Severity .62 15 A5**
Child Ethnicity .38 .25 .18
Primary Caregiver
Relationship Status 37 27 16
Step 3 43 10
Severity 46 A5 33**
Child Ethnicity 23 .23 11
Primary Caregiver
Relationship Status .28 .25 A2
Quality of Relationship 23 .07 .36**

Note.Severity index is comprised of scores from the Cerebral Performanceateg
Scale. Child Ethnicity value reflects whether child is Caucasian or notaRridaregiver

Relationship Status value reflects whether the primary caregiverigcar not.

Quiality of Relationship value represents the quality of relationship betihegrimary

caregiver and child.
*p <.05. *p<.01.
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Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship
to Verbal Reasoning Ability (n 37)

Variable B SEB B R AR
Step 1 27
Severity 91 .25 H52**
Step 2 45 18
Severity 74 24 A2%*
Child Ethnicity .65 .26 .36*
Maternal Education Level .10 .10 A7
Primary Caregiver
Relationship Status .02 37 .01
Step 3 .53 .08
Severity .61 .23 .35*
Child Ethnicity 54 25 .30*
Maternal Education Level .10 .09 .18
Primary Caregiver
Relationship Status -.07 .35 -.03
Quality of Relationship .18 .08 31*

Note.Severity index is comprised of scores from the Cerebral Performanceateg
Scale. Child Ethnicity value reflects whether child is Caucasian or notaRridaregiver
Relationship Status value reflects whether the primary caregiverigcar not.
Quiality of Relationship value represents the quality of relationship betiegrimary

caregiver and child.
*p <.05. *p<.01.
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Table 23

Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship
to Nonverbal Reasoning Ability tn42)

Variable B SEB B R AR
Step 1 23
Severity .88 .25 A8**
Step 2 27 .04
Severity .80 .26 A4x*
Quality of
Relationship 14 10 19

Note.Severity index is comprised of scores from the Cerebral Performancefyateg
Scale. Quality of Relationship value represents the quality of relationdiaipdryethe
primary caregiver and child.

*p < .05. *p < .01.
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When only severity of a child’s medical condition and child ethnicity were held
constant, the primary caregiver-chuiality of Relationship accounted for a significant
amount of unique variance in predictifigtal L anguage (see Table 24). The entire
model accounted for 29% of the variancd otal L anguage, with Quality of
Relationship uniquely accounting for 8% of the variané€3,52) = 7.15p < .01). When
the same variables were held constant, the primary caregivercaaldy of
Relationship also accounted for a significant amount of unique variance in predicting
Receptive Language (see Table 25). The entire model accounted for 30% of the variance
in children’sReceptive L anguage, with Quality of Relationship uniquely accounting
for 13% of the varianceé~(3,54) = 7.86p < .01). After the severity of a child’s medical
condition, child ethnicity, child gestational age, and primary caregiveromtip status
were held constant, the primary caregiver-cQilablity of Relationship accounted for a
significant amount of unique variance in predictifxpressive L anguage (see Table
26). The entire model accounted for 44% of the variance in child&psessive
L anguage, with Quality of Relationship uniquely accounting for 10% of the variance

(F(5,45) = 7.15p < .01).
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Table 24

Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship
to Total Language (& 55)

Variable B SEB B R AR
Step 1 14
Severity 45 15 .38**
Step 2 21 .07
Severity 41 15 34**
Child Ethnicity A7 .23 .26*
Step 3 29 .08
Severity .25 15 21
Child Ethnicity 37 22 .20*
Quality of
Relationship .18 .07 .33*

Note.Severity index is compromised of scores from the Cerebral Performange@ate
Scale. Child Ethnicity value reflects whether child is Caucasian or not.tfofli
Relationship value represents the quality of relationship between the pdanagyver
and child.

*p<.05. *p<.01.
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Table 25

Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship
to Receptive Language £n57)

Variable B SEB B R AR
Step 1 .10
Severity 45 .18 .32*
Step 2 17 .07
Severity 41 .18 29*%
Child Ethnicity .55 .26 .26*
Step 3 .30 13
Severity 19 .18 13
Child Ethnicity .39 .25 18
Quality of
Relationship .26 .08 A1**

Note.Severity index is comprised of scores from the Cerebral Performancefyateg
Scale. Child Ethnicity value reflects whether child is Caucasian or not.tfofli
Relationship value represents the quality of relationship between the pdanagyver
and child.

*p<.05. *p<.01.
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Table 26

Summary of Hierarchical Regression Analysis for Contribution of Quality of Relationship
to Expressive Language £n50)

Variable B SEB B R AR
Step 1 A7
Severity .58 .18 A1x*
Step 2 34 17
Severity .55 .18 .39**
Child Ethnicity .20 .29 .09
Child’s Gestational
Age (Weeks) -.07 .03 -.29*
Primary Caregiver
Relationship Status 46 .30 21
Step 3 44 10
Severity .35 .18 .25
Child Ethnicity .02 .28 .01
Child’s Gestational
Age (Weeks) -.08 .03 -.34**
Primary Caregiver
Relationship Status 40 .28 .18
Quality of Relationship 22 .08 .38**

Note.Severity index is comprised of scores from the Cerebral Performanceateg
Scale. Child Ethnicity value reflects whether child is Caucasian or notidRelaip
Status value reflects whether the primary caregiver is married or ndity@fia
Relationship value represents the quality of relationship between the pdaragyver
and child.

*p<.05. **p<.01.
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Hypothesis V: Characteristics of the Primary Caregiver-Child Relakipnwill
Moderate the Relationship between Primary Caregivers’ Appraisals of Stresshddd
Cognitive and Language Outcomes

Hierarchical regression analyses to test for significant interaeffects with the
primary caregiver-child relationshi@(ality of Relationship) as a moderator and the
Total Stress Composite variable as the independent variable revealed significant
interaction effects between thetal Stress Composite andQuality of Relationship
when language abilities were the dependent variable. With the severity tf’a chi
medical condition and child ethnicity held constant, a significant interadfect /as
shown withTotal Language as a dependent variable (see Table 27). The entire model
accounted for 42% of the variance in predicting childré@wtal L anguage, with the
interaction between thEotal Stress Composite andQuality of Relationship uniquely
accounting for 12% of the variandg($,50) = 7.26p < .01). Also with the severity of a
child’s medical condition and child ethnicity held constant, a significant initenaetfect
was shown withlReceptive Language as a dependent variable (see Table 28). The entire
model accounted for 37% of the variance in predicting childieateptive L anguage,
with the interaction between tAetal Stress Composite andQuality of Relationship
uniquely accounting for 6% of the variané€g,52) = 6.01p < .01). In addition, when
severity of a child’s medical condition, child ethnicity, child’s gestationeJ agd
primary caregiver relationship status were held constant, a signifitarddtion effect
was found withExpressive Language as a dependent variable (see Table 29). The entire
model accounted for 53% of the variance in predicting childiexys essive L anguage,

with the interaction between tAetal Stress Composite andQuality of Relationship
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uniquely accounting for 8% of the varian€¢€{,43) = 6.86p < .01). Significant
interaction effects betwedpuality of Relationship and theT otal Stress Composite
variable were not found when measure®uwérall I ntellectual Functioning, Verbal

Reasoning Ability, andNonver bal Reasoning Ability were dependent variables.
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Table 27

Summary of Hierarchical Regression Analysis for Interaction Variables Predictiad) Tot
Language (n= 55)

Variable B SE B B R AR
Step 1 14
Severity 45 15 .38**
Step 2 21 .07
Severity 41 15 34**
Child Ethnicity A7 .23 .26%
Step 3 .30 .09
Severity .26 .16 21
Child Ethnicity .37 22 .20
Total Stress (centered) -.02 .03 -.06
Quality of
Relationship (centered) .18 .07 .32*
Step 4 42 12
Severity 15 A5 .13
Child Ethnicity .50 21 .28*
Total Stress (centered) -.04 .03 -.16
Quiality of
Relationship (centered) A1 .07 19

Total Stress X
Quality of Relationship -.07 .02 -.41%*

Note.Severity index is comprised of scores from the Cerebral PerfornGategory Scale. Child
Ethnicity value reflects whether child is Caucasian or not. Qualityet#tienship value
represents the quality of relationship between the primary caregivehihd c

%nteraction of centered Total Stress and Quality of Relationship esiab

*p<.05. *p<.0l.
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Table 28

Summary of Hierarchical Regression Analysis for Interaction Variables Pneglicti
Receptive Language &n57)

Variable B SE B B R AR
Step 1 .10
Severity .45 .18 .32*
Step 2 17 .07
Severity 41 .18 .29*
Child Ethnicity .55 .26 .26*
Step 3 31 .14
Severity 19 .18 13
Child Ethnicity .38 .25 .18
Total Stress (centered) .02 .04 .05
Quality of
Relationship (centered) .26 .08 A1
Step 3 37 .06
Severity .09 .18 .06
Child Ethnicity .48 .25 .23
Total Stress (centered) -.01 .04 -.04
Quality of
Relationship (centered) 21 .08 .34*

Total Stress X
Quality of Relationship -.05 .02 -.28*

Note.Severity index is comprised of scores from the Cerebral PerfornGategory Scale. Child
Ethnicity value reflects whether child is Caucasian or not. Quality laftiBeship value
represents the quality of relationship between the primary caregivehihd c

%nteraction of centered Total Stress and Quality of Relationshighlesia

*p<.05. *p<.0l.



75

Table 29

Summary of Hierarchical Regression Analysis for Interaction Variabledi&ing Expressive
Language (r= 50)

Variable B SEB B R AR
Step 1 A7
Severity .58 .18 Nl
Step 2 .34 A7
Severity .55 .18 .39%*
Child Ethnicity .20 .29 .09
Child’s Gestational Age (Weeks) -.07 .03 -.29*
Primary Caregiver Relationship Status .46 .30 21
Step 3 .45 A1
Severity .35 .18 .25*
Child Ethnicity .00 .28 .00
Child’'s Gestational Age (Weeks) -.09 .03 -.35%*
Primary Caregiver Relationship Status .44 .28 .20
Total Stress (centered) .03 .04 A1
Quality of Relationship (centered) .23 .08 .39%*
Step 4 .53 .08
Severity .24 17 .18
Child Ethnicity .14 27 .07
Child’'s Gestational Age (Weeks) -.09 .03 -.38**
Primary Caregiver Relational Status .34 .27 .15
Total Stress (centered) .00 .04 .01
Quality of Relationship (centered) .18 .08 31*
Total Stress X Quality of Relationship -.06 .02 -.32*

Note.Severity index is comprised of scores from theeBeal Performance Category Scale. Child Ethnicitye
reflects whether child is Caucasian or not. Retegiop Status value reflects whether the primarggiser is married
or not. Quality of Relationship value representsdhality of relationship between the primary caregand child.
4nteraction of centered Total Stress and QualitiRelfationship variables.

*p <.05. *p<.01.
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High and lowQuality of Relationship groups were initially created based on
scoring a %2 standard deviation above or below the mean, respectively. When these group
distinctions were applied to this sample, the size of groups was not sufficidoitdaal
decomposing the interaction, thus distinctions in groups were made according to a
median split. Simple regression lines for high and low valu€uafity of Relationship
with Total Language as a dependent variable, and Tiotal Stress Composite as an
independent variable can be found in Figure 2. Simple regression lines for high and low
values ofQuality of Relationship with Receptive L anguage as a dependent variable,
and theT otal Stress Composite as an independent variable can be found in Figure 3. In
addition, simple regression lines for high and low valueg3uality of Relationship with
Expressive Language as a dependent variable, and Tlo¢al Stress Composite as an

independent variable can be found in Figure 4.
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Figure 2.Primary Caregiver-Child Relationship Quality Moderates the Relationship
between Primary Caregiver Stress and Total Language.
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Figure 3.Primary Caregiver-Child Relationship Quality Moderates the Relationship
between Primary Caregiver Stress and Receptive Language.
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Figure 4.Primary Caregiver-Child Relationship Quality Moderates the Relationship
between Primary Caregiver Stress and Expressive Language.
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Discussion

Hypothesis I: Primary Caregivers’ Appraisals of Stress will be Asstiaith Child
Outcome (i.e., Cognitive, Language, Behavioral, and Socio-emotional Functioning)

A graphic summary of significant findings specific to Hypothesis 1 is depicte
Figure 5. Consistent with expectations, greater perceived stressfinyntlaey caregiver
regarding caring for their medically compromised children (both wghraeto frequency
and intensity) was associated with greater primary caregiver reporiarect's
internalizing and externalizing problems. Greater parenting-spetégssand higher
levels of psychological distress were also associated with indregysert of children’s
internalizing and externalizing problems. Greater frequency with which grima
caregivers reported experiencing stress around caring for their nhedaalpromised
children was associated with poorer adaptive functioning.

These findings are consistent with previous research showing that mothers who
reported experiencing increased life stress have been shown to perceitygibaliy
developing children’s behavior as more deviant than low-stress mothers (se& Crni
Acevedo, 1995, for a review). In a school-aged sample of children with traumatic brain
injury (TBI), higher parent distress at six months post injury, predicted rhide c
behavior problems at 12 months, even after controlling for earlier behavior problems
(Taylor et al., 2001). However, in the same study, more behavior problems at 6 months,

predicted poorer family outcomes at 12 months, controlling for earlier famipmes.
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Figure 5.Primary Caregivers’ Appraisals of Stress are Associated with Chilcb@et

Primary Caregivers’ Child Outcome
Appraisals of Stress
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Medical Care
Frequency Stress

Medical Care .-"\
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./.
./'
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*p < .05, **p < .01,
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Though causality cannot be determined because information regarding primary
caregivers’ appraisals of stress and child outcome was collecteglsgtrhe time point, it
is possible that the experience of stress for primary caregiverseastanii poor coping
strategies that are modeled for children. Thus, when children are facing their ow
stressors, they may respond according to the example of their primarywegréais
accounting for the link between primary caregivers’ appraisals of strdsatarnalizing
and externalizing behavior problems. It might also be that the direction of isffect
reversed, such that it might be stressful to parent children with more sighifica
behavioral problems.

Regarding the association between the frequency with which primaghease
experience stress around caring for their medically compromised chélddepoorer
adaptive functioning, it is important to consider that adaptive functioning, like
internalizing and externalizing behaviors, was based on ratings provided byntleypri
caregiver. As such, a primary caregiver who often experiences rel@esl to his or her
child’s medical care may rate his or her child’s adaptive functioning as pbecause of
the medical needs to which s/he must attend.

Contrary to expectation, significant relationships were not found betweenryprima
caregivers’ relationship satisfaction with their romantic partner andlaiid/outcomes.
When considering research by Fishman and Meyers (2000), mothers who experienced
marital dissatisfaction were less involved with their children, which in tusn wa
associated with greater child distress. The primary caregivere cutrent studwere
involved with their children, as indicated by their commitment to participate isttidky,

and more broadly, their commitment to their child’s medical care. Howevezxtaet of
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satisfaction reported by primary caregivers on the QMI (Norton, 1983) in thenturr
sample did not significantly differ from mean satisfaction scores reportather studies
by individuals without medically-compromised children (e.g., Fincham, Rasear
Regalia, 2002) . Another hypothesis is that primary caregivers who aaéstied in
their romantic relationship may seek satisfaction in alternate relagssuch as in the
relationship with their child, which in turn might translate to better child outso@®ike
additional note, this measure of global marital satisfaction was admaaistéth three
measures of primary caregivers’ appraisals of stress. When the GiMihivially
included in the current study, it was thought that primary caregivers’ repgmeater
satisfaction in their marriages would be indicative of less stress in ramelationship,
and that less reported satisfaction in a relationship would be suggestive of gresser s
That the QMI does not significantly correlate with any of the other strdess used in
the current study, suggests that this measure should not be classified as aalagprai
stress and likely assesses a different construct.

Most surprisingly, none of the measures utilized as indices of primaryieaneg
appraisals of stress were related to children’s language or intellestaBoning. It was
expected that, at the very least, primary caregiver psychologicassistould have
significant associates with language or intellectual functioning. dngitudinal
investigation of a large, heterogeneous sample, the NICHD Early ChilcRéaearch
Network (1999) discovered that children whose mothers reported depressive symptoms
performed more poorly on measures of cognitive and linguistic functioning than did
children of mothers who never reported depressive feelings. Ciccheti, Rogoscbitand T

(2000) conducted a study of cognitive development in the offspring of depressed mothers
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and found that at a post-intervention follow-up with a sample of children who were three
years of age as compared to 20 months at baseline, a relative declineas 1Qund in
children with depressed mothers who did not receive the intervention.

Impact of parental depression on the development of children

It may be that there is something specific about depression as a form af/prima
caregiver psychological distress that relates to children’s cogarigidinguistic
functioning. In the current study, psychological distress was measureatiyousang the
Global Severity Index of the Brief Symptom Inventory which incorporates synspddm
not only depression but also anxiety, somatization, and interpersonal sensitmitg am
other domains. While broad spectrum psychological distress may be assodiated wi
children’s behavioral functioning, the diversity of problems that this indessssenay
not have significant links to children’s intellectual and linguistic functionsgeaults
from the current study seem to demonstrate. Moreover, in previous studies of children
with early brain insults, family factors (which have been most commonlysaskes
measures of parental distress) were more consistently associatbehathoral
measures than with cognitive skills (e.g., Taylor & Schatschneider, 1992).

In addition, in an extensive longitudinal study with healthy working-clasher®ot
and their infants conducted by Bee and colleagues (1982), measures of famiy ecolo
(level of stress, social support) and parent perception of the child, were strdaiglg te
child IQ and language within a low-education subsample, but not among mothers with
more than high school education. As most primary caregivers in the currgnhatid
some college education, significant associations between primaryvesisegippraisals

of stress and child cognitive and linguistic outcomes may not have been found.
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Hypothesis II: Primary Caregivers’ Appraisals of Stress will be Assediwith
Characteristics of the Primary Caregiver-Child Relationship

A graphic summary of significant findings specific to Hypothesis 2 is debicte
Figure 6. The intensity of perceived stress by the primary caregigarding caring for a
medically compromised child was related to intrusiveness in the primayivar-child
relationship, such that greater perceived stress was associated withtnugredan
behavior on the part of the primary caregiver. Similarly, greater parespigfic
distress and psychological distress were also significantly assibgigh an increase in
intrusive behavior. The relationship between primary caregivers’ apprafsless and
intrusiveness is not surprising when considering the content of the intrusivenebsy code
which this behavior was observed. According to the Teaching Tasks Administration and
Scoring Manual (Egeland et al., 1995), a primary caregiver who is high in intrasg/e
lacks respect for the child as an individual and fails to understand and recognize the
child’s effort to gain autonomy and self awareness. The scoring manudiespinat an
intrusive primary caregiver’s behavior is guided more by his or her own agethda r
than the child’s needs. In this way, it may be that a distressed primagyeaie less
aware of a child’s needs and efforts to gain autonomy and self-awarenessr Anothe
possibility is that a distressed primary caregiver may attempt to driveeaaction
without regard for a child’s needs in efforts to gain control, albeit in a @yatize

manner.
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Figure 6.Primary Caregivers’ Appraisals of Stress are Associated with Gaastics of

the Primary Caregiver-Child Relationship.
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No support was found for the proposed relationships between indices of the
primary caregivers’ appraisals of stress and other primary caregilennteraction
characteristics (i.e., Supportiveness, Hostility, Quality of Instructiomd?y Caregiver
Confidence, Quality of Relationship, and Dissolution of Boundaries). This may, too, be
related to the lack of specificity of the psychological distress measntea@3 specific
types of psychological distress, when at clinical levels, have implicatiobgfavior in
the primary caregiver-child dyad, but this may not be true for a diversity qfteyms at
low levels. Regarding general parenting stress, perceived stresd telattending to a
child’s medical needs, and/or stress in the romantic relationship of the prianagiver,
the ramifications of these stressors may be most strongly manifest invieatoebaviors,
but less intensely in other primary caregiver-child behaviors.

The lack of association between indices of the primary caregivers’ sdprais
stress and other primary caregiver-child interaction charaatsrisiy, in fact, be
adaptive and in a child’s best interests. These findings suggest that praregivers are
capable of monitoring their stress levels and regulating their emotions lzenddyan the
context of interactions with their children. In this way, relations betweemapyi
caregivers and their children may be preserved even when the primaryeaege
experiencing heightened levels of stress.

Hypothesis Ill: Characteristics of the Primary Caregiver-Child Relaghip will be
Associated with Child Outcome (i.e., Cognitive, Language, Behavioral, and Socio-
emotional Functioning)

A graphic summary of significant findings specific to Hypothesis 3 is debicte

Figure 7. Several characteristics of the primary caregived-obliitionship were
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significantly related to cognitive, language, behavioral, and socio-emotimheds of
child outcome. The greater the presence of intrusive behavior on the part of thg primar
caregiver, the greater the difficulties with externalizing behavier® reported. This
association, much like the link between primary caregivers’ appraisalesd sind child
outcome, can likely be explained by social learning theory (Bandura, 1977). While not a
observed behaviors are maladaptive or problematic, consistent modeling of intrusive
behavior by a primary caregiver may be internalized by the child anctldegnalized
such that the child becomes emotionally and behaviorally dysregulated.

Interestingly, better quality of instruction was associated with apase in
internalizing problems. One possibility for this finding is that, though youndreinil
may be guided optimally by their primary caregivers around how to comaski (i.e.,
they are provided with adequate feedback in such a way that they can achiesg succe
and come to a solution, feeling confident in their abilities), the primaryigarsg
providing the instruction may perceive that their children are anxious about coigplet
tasks and are in greater need of quality instruction. The reverse may aise sech that
children who receive better quality of instruction are more conscientious aleout t

performance and perceive greater demands placed upon them.
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Figure 7.Characteristics of the Primary Caregiver-Child Relationship arecksed

with Child Outcome.
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The more confidence a primary caregiver had in his or her ability to reldteirto t
child was associated with poorer adaptive functioning, better language akdlbetter
intellectual functioning. The finding of an association between caregn@nfidence
with poorer adaptive functioning is somewhat perplexing, but it may be that thergreat
confidence a primary caregiver has in providing for their child’s needs, themgneads
they perceive their child as having. Alternatively, the less functional a pyritagegiver
perceives a child to be, the more motivated they may be to present themselves
confidently and provide for their child’s needs. Notably, the interrater riglyefloir the
confidence scale was generally below acceptable levels. As such,iticesgsfare
interpreted with caution.

Consistent with expectation, better primary-caregiver child relationshigyqual
was associated with more advanced language skills, and more advancextuatelle
functioning. Other aspects of the primary caregiver-child relationship (i.e.,
Supportiveness, Hostility, and Dissolution of Boundaries) were not found to have
significant associations with any indices of child outcome. This is consiegitiant
previous research documenting associations between caregiver-childtiotesrand
developmental/cognitive outcomes. For example, Magill-Evans and Harrison (1999)
found that in a study of 18-month-old preterm children, 22% of the variance in receptive
language scores was predicteddmpmbination of father-child interactions at 3 months
of age, mother-child interactions, and infant sex. Cohen and Parmelee (1983) found that
among preterm infants whose caregivers scored high on responsive, reciprocal, and
autonomy-promoting care had improved developmental scores from age nine months to

five years; those whose caregivers had low scores had a decrease in peddmaa4-
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year longitudinal study with a sample of healthy working-class mothers anthats,
assessments of mother-infant interaction and general environmental guegiétgmong
the best predictors of language and IQ at each age tested (Bee et al., 1982)ein anot
study investigating the relationship between mothers and their typicallyogeng!

young children, the affective quality of the mother child-relationship when tltevehs

4 years of age was significantly correlated with mental abilitgatda school readiness
at ages 5-6, and IQ at age 6 (Estrada, Arsenio, Hess, & Holloway, 1987).

Likely, when the primary caregiver-child interaction is such that primary
caregivers are emotionally available to their children and provide an enenbiinat is
stimulating and structured, but not too rigid, young children feel as if they lsaciee
base from which to explore their world, to develop cognitive skills, and enhancesdlheir
concept. These tasks are all of significance for not only children who havesdudfer
neurological insult, but also typically developing children.

Hypothesis IV: Characteristics of the Primary Caregiver-Child Refeship will
Significantly Contribute to Child Cognitive and Language Outcomes after Controlling for
Severity of a Child’s Medical Condition

When severity of a child’s medical condition and other relevant confounding
variables were controlled for, the quality of the primary caregiver-chiédionship did,
in fact, account for a significant amount of unique variance in predicting overall
intellectual functioning and verbal reasoning ability. However, the qualityeoptimary
caregiver-child relationship did not account for a significant amount of uniquec@ria
predicting nonverbal reasoning ability. With regard to language, when severity of a

child’s medical condition and other relevant confounding variables were controlled for
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the quality of the primary caregiver-child relationship accounted for disgym amount
of unique variance in predicting total, receptive, and expressive language.

Although these regression analyses of concurrent data cannot estaldatycau
the assignment of variables as predictors and criteria presumed a pdireatiypn of
influence between them. The current study’s formulation of intellectual tuniictj and
language as outcome measures that are predicted by the primary casiedive
interaction is consistent with Vygotsky’s social development theory (1978), ioribat
central way preschoolers attain cognitive skills is by internaligotgal processes in their
everyday interaction with adults or older children. The primary caregiveagaets
scaffold to a child’s development of skills, providing structure and guidance to the
development of skills. This effect applies to a broad selection of social and wegniti
skills, but particularly language-based skills. As such, that the quality ofithargf
caregiver-child relationship did not account for a significant amount of uniquecaria
predicting nonverbal reasoning ability is not surprising.

Though the quality of the primary caregiver-child relationship accountex for
significant amount of unique variance in predicting language-based sk8lsatable
that Quality of Relationship scale is not, in and of itself, language-basga dtyadic,
global scale focusing aaffectiveandreciprocity aspects of the primary caregiver-child
relationship. By definition, high scores on this scale suggest “a strong sense of
relatedness and mutual engagement between mother and child, with both explicitly
acknowledging and responding to one another. This may be evidenced with affective
and/orverbal sharing (i.e. sharing gazes, smiling, vocalizing or conversing) and

contingent responding to each other” (Egeland et al., 1995). In contrast, a low score on
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this scale would reflect the absence of a core sense of emotional relateitin@ss
primary caregiver and child not acting responsively, evidenced by rejectaming, or
dismissal by either the primary caregiver or the child. To this end, fintliogsthis
study are of particular value as they suggest that verbally-basedesielbpment can be
influenced by both verbal and nonverbal modes of communication, even in children
whose level of intellectual and language functioning is below age-expectatiocorehe
sense oeémotional relatednesanddyadic responsivitgeems to be of essential
importance. Notably, even in samples of deaf and hard of hearing toddlers, materna
sensitivity (characterized by the ability to read child cues and respond apiely el
the ability to resolve affective mismatch) has been found to predict ex@rémsguage
gain (Pressman, Pipp-Siegal, Yoshinaga-Itano, & Deas, 1999).

As noted above, though causality cannot be determined due to the cross-sectional
nature of data collected in this study, consideration for different dirsabioinfluence
between parent/caregiver stressors and outcomes in very young children who are
neurologically compromised is worthy of further discussion. Children whose
parents/caregivers report higher stress in the parent-child relationahiparexposed to
poorer quality interactions with their parents/caregivers and may not be provided an
optimal environment for learning and rehabilitation. However, children with heademjuri
who have compromised cognitive, behavioral, socio-emotional, and/or adaptive
functioning may not have the same capacity to interact with their pareatgieas as
their siblings do, which may frustrate their parents/caregivers and cdettiouncreased
stress. Consideration for even bidirectional pathways may be of partroplartance

over the long-term as while perceived parent/caregiver stress ana louel& the initial
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impact of the injury and/or general parenting stress may initially influeinitdren’s
outcomes, the nature of children’s outcomes may reinforce perceived stress andrburden i
parents/caregivers over time. Taylor and colleagues (2001) provided prejisupgort
for bidirectional influences in a study of school-aged children with TBI, though thei
findings were interpreted cautiously secondary to limited sample sidegirgcthe use
of structural equation modeling.
Hypothesis V: Characteristics of the Primary Caregiver-Child Relakipnwill
Moderate the Relationship between Primary Caregivers’ Appraisals of Stre€zhddd
Cognitive and Language Outcomes
When relevant confounding variables were controlled for, significant intenacti

effects were found between primary caregivers’ appraisals of str@sgiality of the
primary caregiver-child relationship in predicting total, receptive, ancesgpe

language. Consistent with expectation, when the quality of the primary\carebild
relationship was good and primary caregivers’ perceived stress was louadeng
outcomes were better. When primary caregiver-child relationship was pgaiirnaty
caregivers’ perceived stress was low, language outcomes were poordindihggmay
reflect the influence, or lack of influence, of an uninvolved parent. The interactemt eff
may be more heavily influenced by the poor primary-caregiver childaesdtip and
consistent with the above findings, that is, the primary caregiver-childoresatp
accounted for a significant amount of unique variance in predicting language outcomes.
Responsivity and reciprocity would not be characteristic of an uninvolved pareabyher
suggestive of poor primary caregiver-child relationship quality, and subsbopeoter

outcomes.
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Contrary to expectation, when the primary caregiver-child relationshigecs
but primary caregivers’ perceived stress was high, language outemmepoorer. In
this case, though responsivity and reciprocity were present in the primagiveaiehild
dyad, the potential negative effects of perceived stress may have bemrgarstr
contributor. Also contrary to expectation, when the primary caregiver-@dtanship
was poor and primary caregivers’ perceived stress was high, languageesitgere
better. This finding is perplexing but may reflect the resilience in this sub-group of
children, that is, they show the capacity to be successful despite their dnaglleng
circumstances. In accordance with literature on resilience (e.g.,M8sst, &

Garmezy, 1990), children who experience chronic adversity fare better orrregaree
successfully when they have a positive relationship with a competent aduliyéhggod
learners and problem-solvers, they are engaging to other people, and they have areas of
competence and perceived efficacy valued by self or society. As such, threrciml this
sub-group may have poorer quality of relationship with their primary caregivers and be
exposed to those caregivers’ high stress; however, they may have a umtterod

relationship with an alternate caregiver or competent adult that is more respavisch

may then contribute to better language outcomes.

It is also important to consider possible statistical confounds in interptbéag
interaction effects. The number of participants included in each sub-group (i.e. good
primary caregiver-child relationship/low stress; poor primary caregiviéd
relationship/low stress; good primary caregiver-child relationship/highsstpoor
primary caregiver-child relationship/high stress) was limited such timatdgan split was

conducted in order to assign individuals to high and low status in order to demonstrate
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the direction of effect. This contrasts with preferred methods of interacticctissin
which group assignment is determined based on levels of at least one-half standard
deviation above and below the mean. The smallest sub-group size was found for the poor
primary caregiver-child/high stress sub-group. As such, it is possible thatabis ébr
each individual sub-group would not be found statistically significant if independent
regression analyses for each sub-group were analyzed.
Limitations

This study has several limitations. First, defining severity of neurabupjiry is
very difficult as any specific indicator of severity has the potential mhéunded by
factors unrelated to the neurological injury itself. Previous studies have lteznect
for lack of definition of severity of injury (Fletcher et al., 1995; Satz et al., 1997), but us
of standardized and reliable but sensitive test measures, while stronglytadunc&atz
et al. (1997), is particularly challenging in the preschool age range duedabihtgrin
development. In the current study, defining severity of neurological injusyesgecially
challenging as the severity index needed to be generalized acrossgieat@onditions,
as well as had to be applicable to the preschool age range. Ultimately, tweanesed
in the current study met criteria for generalizability and was appédablyoung
children, but outcome measures such as level of adaptive functioning and uréllect
functioning were utilized as factors in determining the rating of the contriablar As
such, to an extent, the severity rating may be a better index of impact of mjury a
opposed to severity of condition.

It should also be noted that classifying severity may not be so critical when

considering the heterogeneity of the current sample. Though the ref@ndgions were
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diverse, all conditions were remarkable for some extent of atypical newadlogi
development or insult. In studies comparing stress in parents of school-agedachitdre
varying levels of TBI (i.e., mild, moderate, severe) to stress in parents afinaainj
children, parents of injured children suffered greater stress than controkparent
regardlessof injury severity (e.g., Hawley, Ward, Magnay, & Long, 2003).

An additional challenge in interpreting the findings from the present studytis tha
neither time since injury nor age at injury were controlled for in analysesyi, due to
the co-morbid neurological conditions with which many children presented. Many
children presented with neurological issues that were secondary to a prayioys i
Further, for several children, complications of prematurity were themeder atypical
neurological development. As such, it was an impossible to determine one valuefor tim
since injury for every child. On the one hand, time since injury is important because
outcomes may be worse in children with preinjury behavior or learning problemsthan i
children who were functioning normally prior to insult (Farmer et al., 1996; Max, et al
1997). However, even with the identification of time since injury, after veryseve
injuries, children may experience uneven neurologic improvement for many months or
years. Moreover, young children with neurological insults may also expedetayeed
developmental consequences to their injuries (e.g., Eslinger, GrattansiDagna
Damasio, 1992; Mateer and Williams, 1991). A longitudinal follow-up study conducted
by Ewing-Cobbs and colleagues (1997) with head-injured children ages 4 months to 7
years at injury found that age at injury was unrelated to test scores. Gésbsifjasse,

and Goldstein (1990) also found that age at injury was not predictive of long-term
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outcome following severe TBI. In summary, there is conflicting findings deggithe
importance of these variables in existing outcome studies.

As noted above, the cross-sectional nature of this data presents its own unique
challenges as well. All variables (primary caregivers’ applaisf stress, characteristics
of the primary caregiver-child interaction, neuropsychological outcome) wsessed at
the same time post-injury. Thus, it is uncertain whether differences insdistre
relationship quality, or functioning existed prior to the neurological insult. Moreve
not possible to determine the direction of causality (i.e., poorer functioning inechildr
leads to greater perceived stress by primary caregivers).

Additional limitations that must be noted are that only the primary camegiv
completed the stress questionnaires, and that same primary caregivgrgtedin the
interaction with the child. A bias may have been created in not seeking responses f
additional family members. The stress level and relationship quality of cahegivers
of children who have experienced a neurological injury are also possible camfitout
children’s overall outcomes. Children who have the support of a secondary caregiver
with whom they have a positive relationship may fare better, particularly Wwhken t
primary caregiver is unavailable or significantly distressed.

Also, only family variables were considered as moderators of the sequelae of
neurological injury. Other potential moderators include age at injury, genldeiGist,
social factors such as socio-economic status, and children’s behavioralramdylstatus
prior to injury. In addition, family variables may alternatively be conadied as
mediatorsthanmoderatorsof the effect of primary caregivers’ perceived stress on child

outcome. The mechanism of the relationship between primary caregivers’ alspoéis
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stress, primary caregiver-child relationship status, and child outcome mdfebendi
such that the primary caregiver-child relationship may be the means throudh whic
primary caregivers’ perceived stress affects outcome. In fact, Mgriaarnard,
Greenberg, Booth, and Spieker (1990) found that in a sample of high social risk families
(e.q., low educational level, low income, low social support, psychiatric diagnbgis)
impact of environmental risk on young children’s cognitive and linguistic comgete
was mediated by the quality of early mother-child interaction. Within tits gk
sample, the quality of interactive experiences was more stronglictive of child
outcome than was family social status or mother’s life stress, social dropsyical
functioning. A mother’s ability to provide positive and responsive interactive iexpges
was, in part, a function of her own stress. A mother’s tendency to provide stimutating a
positive interactive experiences was related to children’s mental gyuishkic abilities at
both 24 and 36 months of age. Future studies could consider the primary caregiver-child
relationship quality as a mediator between primary caregivers’iaplsraf stress and
outcome.
Implications for Intervention and Future Research

Despite the above limitations, this is among the first studies examining
associations between the family environment and neuropsychological outcome in ver
young children. Results suggest that family factors, particularly pricaaggivers’
appraisals of stress and the relationship quality between the primaryweaeyl child,
as well as injury factors are relevant in identifying risks for adverse achicomes
following neurological insult or disease. After serious injuries, parentstriyab their

initial concern is the survival of their child (Rosenthal & Young, 1988). When survival
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seems assured, parents turn their attention to acquiring information about tbeepossi
long-term consequences of an injury or condition. Findings from this study offer hope
and empowerment to parents and caregivers in providing information about what they
can do to maximize outcomes for their child’s functioning.

For interventions to be most effective, it will be important that efforts lmena
integrate appropriate strategies for rehabilitation when the window foological
recovery is greatest. Most recovery of function after a neurological irgkeg fplace in
the first six months following the injury and plateaus within one year of theyi@jaffe
et al., 1995; Yeates et al., 2002). Longitudinal follow-up within the first six months
postinjury that emphasizes family functioning, cognitive development, and psgatad|
development is crucial to planning appropriate interventions. Involvement of thg famil
in rehabilitation efforts during the first six months following injury or diagnosay
improve recovery of injured functions or buffer the impact of the injury on both child and
family adjustment post-injury.

More positive family coping styles and cohesiveness might enable pareets t
with the demands of parenting a neurologically vulnerable toddler. Parentisgjistre
likely compounded when multiple negative parental, child, and dysfunctional family
characteristics coexist. Secco, Askin, and Yu (2007) found that for biologically
vulnerable toddlers (i.e., having a serious chronic illness or developmentalitgisa
child cognitive ability was the strongest determinant of parenting stressuthors
indicated that this finding suggests that parents of toddlers with lower eegsaiility
are especially prone to parenting stress and likely require stressAguvgerventions.

As children’s cognitive functioning fails to improve, parenting stress magase only
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to perpetuate cognitive and behavioral impairments which may further peepetua
parenting stress. Supports needed to optimize recovery might be lackingliesfavith
higher levels of stress, discord, or burden, and the absences of these supports may
contribute to poorer outcomes in children over time. By learning more about how the
specific parent and family factors impact outcomes in children who haveesuffem a
neurological injury, children at highest risk for poor outcomes could be identified in the
acute phases post injury so that additional support could be offered to these families.
Studies are needed to aid in the development of valid and practical clinical
assessment tools for detecting risk and vulnerability in families of verygychildren
impacted by neurological insult. Multidimensional research programs seeted to
reinforce the complexity of the impact of neurological injury on very young chilainel
their families, and to follow children over the years post-injury to determine the
significance of the range of factors impacting the injured child and theinrailtimate
outcome. The effects of interventions after the subacute phase of neurologigaiajur
largely unknown. Most children return to their homes and to school, but there is wide
variation in the types of services available and received. Typically, onidie
severely injured receive inpatient and rehabilitation services. Intesnerttiat strengthen
the relationship quality between the primary caregiver and child may not only promot
more positive outcomes for the neurologically injured child, but they may alsitefacil
positive outcomes for the primary caregivers and others who make up the faaig.sys
Since the effects of rehabilitation programs, be it including somatic imtgone
programs, educational placements, and/or parent training and education, have received

little attention, it is essential that studies be conducted to understand what cotepone
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would be beneficial in such programs so that children and their families eawerec

maximal benefit.
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Pediatric Cerebral Performance Category Scale*

Score

1

Category

Normal

Mild disability

Moderate disability

Severe disability

Coma or vegetative

state

Death

Description

Age-appropriate level of functioning; preschool-aged child
developmentally appropriate; school-aged child attends

regular classes

Can interact at an age-appropriate level; minor neurologic
disease that is controlled and does not interfere with daily
functioning (eg, seizure disorder); preschool-aged child may
have minor developmental delays, but more than 75% of all
daily living developmental milestones are above the 10th
percentile; school-aged child attends regular school, but
grade is not appropriate for age, or child is failing

appropriate grade because of cognitive difficulties

Below age-appropriate functioning; neurologic disease that is
not controlled and severely limits activities; most activities of
preschool-aged child's daily living developmental milestones

are below the 10th percentile; school-aged child can perform
activities of daily living but attends special classes because of

cognitive difficulties or a learning deficit

Preschool-aged child's activities of daily living milestones are
below the 10th percentile, and child is excessively dependent
on others for provision of activities of daily living; school-
aged child may be so impaired as to be unable to attend
school; school-aged child is dependent on others for
provision of activities of daily living; abnormal motor
movements for preschool- and school-aged children may
include nonpurposeful, decorticate, or decerebrate responses

to pain

Unawareness

*Worst level of performance for any single criterion is used for categorizing. Deficits are scored only if they result from a neurologic disorder. Assessments

are made on the basis of medical records or interview with caretaker.

From Recommended Guidelines for Uniform Reporting of Pediatric Advanced Life Support: The Pediatric Utstein Style; Statement for Health Care

Professionals from the Task Force of the American Academy of Pediatrics, the American Heart Association, and the European Resuscitation Council;

Pediatrics 96(4):765-779, 1995.
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