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CHAPTER |

INTRODUCTION

Families of children with cancer face a host of significant challengestwver t
course of their child’s treatment. The impact of cancer exerts systeniniflidences, and
both parents and their children are at risk for compromised adjustment from éhaf tim
diagnosis and well into survivorship (Kazak et al., 2005; Sahler et al., 1997; Santacroce
2003). Following the diagnosis of pediatric cancer, parents serve as prinegiyvees
for their child, a role that is accompanied by considerable stress and heigateteodf
perceived uncertainty. As such, they face extreme demands and may fediledverd
by the burden of this sudden, new role of caregiving. Not only must parents adjust to their
child’s diagnosis of cancer, but they must also quickly learn complicated and often
confusing treatment protocols, provide comfort and support to a child who is often in
great pain and discomfort, monitor medications and side effects, and communicate with
medical staff. It is important to note that these new tasks are not only sudden, but they a
also added to an already lengthy list of caregiving tasks exhibited bgltpgients,
including meeting the needs of other family members and organizing the day-to-day
family activities. Furthermore, the role of caregiver may transceadgHy period of
time, as current treatment protocols range from two to three yedreforost common

types of leukemia. This role also extends into survivorship, as these children remain a



risk for a variety of late effects and must be monitored indefinitely.

The extant literature suggests that the majority of pediatric cpatients appear
to cope well with their disease and evidence few long-term symptoms ofcaghifi
psychological distress or maladaptation (see Kazak, 1994; Kazak et al., 1997;tKupst e
al., 1995; Mackie et al., 2000; Madan-Swain et al., 1994; Simms, Kazak, Golomb,
Goldwein, & Bunin, 2002; Patenaude & Kupst, 2005). However, a consistent subgroup
(approximately 25-30%) of children evidence subclinical difficultreparsonal, family,
and social domains over time (e.g., Friedman, & Meadows, 2002; Patenaude & Kupst,
2005; Vannatta & Gerhardt, 2003). Thus, efforts have turned to identifying factors that
predict which children will do well, and which children will evidence continued dsstres
(e.g., Fuemmeler, Mullins, & Marx, 2001; Kazak, 2005). Recently, researchers ha
given increased attention to investigating the role of family contexéuglbles and their
effects on child adjustment to chronic iliness (e.g., Thompson & Gustafson, 1996). From
a transactional perspective, parent adjustment and child adjustment are seen a
influencing each other in a reciprocal fashion, such that parents who copaliteve
children who cope well, and vice versa. Given the robust transactional relationship
between parent and child adjustment to chronic illness (Thompson & Gustafson, 1986), it
stands to reason that specific parenting variables have the ability toydinflottnce
child adjustment outcomes. Thus, the identification of such variables is al sti¢igan
predicting which children are at greatest risk for maladaptive adjustment.

The current study sought to build on the current literature by investigating the
transactional relationships between two discrete parenting variabledy merental

perceptions of illness uncertainty and parent-reported caregiver burden, armhamoti



behavioral, and social adjustment outcomes in children with cancer. Further, the
moderating role of parenting stress was also examined within the contexdeptrent
variable-child adjustment relationships. The study was guided by thredcspeus:

Aim 1: To determine the differential contribution of parental uncertainty and
caregiver burden to the emotional, behavioral, and social adjustment of
children with cancer,

Aim 2: To determine whether parenting stress moderated the relationshgebe
parental uncertainty and child adjustment outcomes; and

Aim 3: To determine whether parenting stress moderated the relationsligebe
caregiver burden and child adjustment outcomes.

With regard to Aim 1, it was hypothesized that heightened levels of parental
uncertainty and increased levels of caregiver burden would be independently melated t
poorer behavioral (i.e., more acting out behaviors), emotional (i.e., more irgxgali
behaviors), and social (i.e., fewer prosocial behaviors) in their child.

With regard to Aim 2, it was hypothesized that the relationship between parental
uncertainty and child adjustment outcomes (i.e., behavioral, emotional, and social) would
be moderated by parenting stress.

With regard to Aim 3, it was hypothesized that the relationship between caregive
burden and child adjustment outcomes (i.e., behavioral, emotional, and social) would be
moderated by parenting stress.

In addition to the three specific aims, two research questions were alscsaddres
in the current study. First, the relationships between demographic variablesh{iice

age, child gender, parent age, parent education), illness parameters [i.ediageasis,



illness duration, severity of iliness, disease group (CNS vs. non CNS)] and tiseolevel
parental uncertainty and caregiver burden were examined to determinefftaage
variables were significantly related. Finally, the relationship betwaezld of parental

uncertainty and caregiver burden were explored.



CHAPTER Il

REVIEW OF LITERATURE

The following is a review of the extant literature relevant to the proposediroje
This review is divided up into five major sections. The first section will focus on the
nature of pediatric cancer and will include a discussion of the classificatabriladiiood
cancer, incidence, prevalence, and mortality rates, and treatmentcdhd section
includes a brief overview of the transactional relationship of parent and childnaeipist
to chronic illness. The third section provides an overview of the construct akillne
uncertainty in addition to a review of relevant studies in the health psycholegyuite.
The fourth section will focus on the construct of caregiver burden, specifia#tiy the
context of parents of children with chronic illness. Finally, the chapter willedeavith
a brief review of the relevant studies of parenting stress.

The Nature of Childhood Cancer

Classification. Childhood cancer is not a single disease, but rather a spectrum of
different malignancies, which can vary by type of histology, site of diseage, race,
sex, and age (Ries, Percy, Bunin, 1999). In contrast to the classification afinance
adults, childhood cancer is classified by morphology, rather than by printery si
(Steliarova-Foucher, Stiller, Lacour, & Kaatsch, 2005). Although the magdrity

childhood cancers follow this pattern, brain tumors are often classified different



They can be described based on histology (e.g., astrocytoma, glioma), site (e.g
supratentorial, infratentorial), or a combination of the two (e.g., brainstem glidRia

& Noll, 1994). This discrepancy in nomenclature led to the development of the
International Classification of Childhood Cancer (ICCC-3), which standarthees
classification of cancer for purposes of international comparison (SteliBomcher et

al., 2005). The ICCC-3 is based on the International Classification of Diseases f
Oncology (ICD-0) and categorizes childhood cancer in a hierarchical mahinemain
classification table contains levels 1 (12 main diagnostic groups) and 2 (47 diagnostic
subgroups). The extended, optional, classification is contained in level 3, wheredselec
diagnostic subgroups are further differentiated. Please refer to AppenoiiaA f
illustration of the current classification system.

Incidence, Prevalence, and Mortality:

Cancer is the leading cause of death by disease in children ages 1 — 14 [Nationa
Cancer Institute [NCI], 2005). It was estimated that in 2006, approxinta&dQ
children were diagnosed with cancer and about 1,560 died from the disease within the
United States (American Cancer Society [ACS], 2006). Notably, two ryges of
childhood cancer, leukemia and brain malignancies, account for more than half of the
newly diagnosed cases (NCI, 2005), with the other ten subtypes leading to thengmaini
cases.

Although increases in childhood cancer incidence occurred between 1975 and
1995, mortality rates of childhood cancer decreased dramatically during thisTimere
were significant declines in each of the five age groups (< 5, 5-9, 10-14, and 15-19) for

all cancers combined. Currently, the 5 year survival rate for all pediatigers is



approximately 79% (ACS, 2006), although cure rates differs based on cancer dtibtype.

is estimated that in the future, 1 in every 450 individuals in the population will be a long-
term childhood cancer survivor (Meadows, 2003), and currently, there more than 270,000
childhood cancer survivors living in the US (Oeffinger et al., 2006).

Treatment for Childhood Cancer

The dramatic increase in survival rates for childhood cancer that haseaccurr
over the past four decades is a direct result of clinical research. Qyigihisl research
was conducted by four primary pediatric research groups in North America: the
Children’s Cancer Group (CCG), the Pediatric Oncology Group (POG), thensliati
Wilms’ Tumor Study Group (NWTSG), and the Intergroup Rhabdomyosarcoma Study
Group (IRSG). In 2000, the four groups officially merged to form the Children’s
Oncology Group (COG), a single organization for clinical trials of pediatmcer
(COG, 2005). The COG is comprised of pediatric surgeons and oncologists,
neurologists, radiation oncologists, psychologists, researchers, and nurses who work
together to develop the worldwide standard of care for pediatric cancer gatient
addition to conducting new studies to discover more effective therapies (Shiminski-
Maher, Cullan, & Sansalone, 2002). To facilitate the development of new treatmients, al
sites participating in COG trials submit diagnostic, treatment, and falfpdata to the
COG research center, where they are combined with patients from ¢ésdosreate
larger samples of homogenous diagnoses. The COG (2005) notes that this coordination
of data collection allows new therapies to be developed “hundreds of times faater” th

they could be developed in individual cancer centers.



In general, when a child is diagnosed with pediatric cancer, the fangilyeis the
choice to participate in a clinical trial sponsored by COG, or to receivaithent
standard care for the diagnosis. The COG (2005) reports that there are currently ove
40,000 pediatric cancer patients enrolled in 150 clinical trials in more than 230
participating medical institutions. The purpose of these clinical trials mnpare new
treatments with the standard therapy for a particular diagnosis. Theesohepatient is
randomized into either thetandard care arnor experimental arnof a specific trial, with
the hope that the experimental arm will prove to be either more effectives aoxes
than the current standard care. Once enrolled in a clinical trial, eaehtpatieives a
treatment protocol, calledraadmap which serves as a timeline for the therapy and
provides the patient with information regarding all of the drugs, dosages, end tes
involved in each segment of the trial and follow-up. If at any point during thettrial i
becomes apparent that one treatment is significantly better than thelothegltis
terminated and all enrolled patients receive the superior treatment.

Types of Treatment

The most common types of treatment for pediatric cancer include surgery,
radiation, chemotherapy, and stem cell transplantation. Various aspects of sdhoé or
these therapies are combined for the treatment of a specific diagnosis. itake typ
therapy combinations for different types of brain tumors and leukemia will hesdest
in the next section. Importantly, the actual treatment for a particularalesgdepends on
a wide variety of factors, including: the histology, stage, and location ofdhgnancy,

and the child’s age at diagnosis. These treatments will be briefly summaiiaed be



Surgery. Surgery plays a vital role in the treatment of solid tumors and tumors of
the CNS, since the ultimate goal of these malignancies is the total reohdwvaltumor
mass (Shochat & Hayes-Jordan, 2000). There are a variety of surgicadjteshthiat
can be employed throughout the course of treatment. Some of the most common include
biopsy, debulking, surgical resection, and surgical treatment of hydrocephalus.

Radiation TherapyRadiation therapy is one of the oldest and most effective

treatments for cancer. Over 100 years ago, it was discovered that radidtibe Bhaility

to destroy both cancerous and healthy tissue. Therefore, it was used to destreyatumor
well as the normal tissue that surrounds them. In contrast to the tumor cells, tak norm
tissue was able to repair itself after it had been damaged (Merchant, 206@tioRa
therapy was developed long before chemotherapy and continues to be an integfal par
pediatric cancer therapies, playing a vital role in the treatment of CNSsasavell as
leukemia. Radiation therapy directs high-energy x-rays at spe@fs af the body to
destroy tumor cells. It is extremely effective in both reducing theo$ittes tumor as

well as decreasing pain, but can also cause short-term side effects anchesmet
permanent damage (Shiminski-Maher, Cullen, & Sansalone, 2002). Specifically, one of
the most severe complications of radiation therapy is radiation-induced brayy injur
which is most pronounced during the early childhood years and is the major dimitati
using high-dose radiation (Strother et al., 2002). One of the most difficult aspects
using radiation therapy is determining the smallest amount of radiation thia¢ ecesed
without jeopardizing the cure rate.

Chemotherapy.The goal of typical pharmacotherapy is symptom reduction, not

necessarily curing the underlying disease. However, this conventional epperanot be



applied to childhood cancer (Balis, Holcenberg, & Blaney, 2002). Instead, as described
by thekilling paradigm,anticancer drugs are developed with the ability to differentiate
between normal host cells and cancer cells; once they have identified thecedisce
theykill those cells throughout the body (Schipper, Goh, & Wang, 1995). The use of
these anticancer drugs is referred talamotherapy Although chemotherapy can
consist of a single drug, research clearly demonstrates that the combined e aif
drugs, given in a specific order, results in much higher cure rates (Strother, ZG82).
are seven groups of chemotherapy drugs (@lglating agents, antimetabolites,
antibiotics, alkaloids, hormones, enzymes, and anti-angiogenesis ttpantall affect
cancer cells in very different ways (Shiminski-Maher, Cullen, & Sansalone, 2662)
can be used in combination to treat the various subtypes of pediatric cancer.

Stem Cell TransplantatiorStem Cell Transplantatior(ge., Bone Marrow

Transplants) are frequently used to treat children who have relapsed following the
standard treatment, which included chemotherapy and/or radiation. These tra@splants
most frequently used in the treatment of leukemia, although they can be bef@ficial
children with brain tumors as well as other forms of pediatric cancerstenacell
transplant, the child undergoes intensive high-dose chemotherapy and/or radiatibn, whi
can permanently damage the bone marrow. To counteract this damage, the child can be
infused with their own healthy stem cells (iAnalogous Transplahtor healthy stem
cells from a donor (i.eAllogeneicTransplant). These transplanted cells will travel to the
child’s bone marrow and begin to produce normal blood cells.

In summary, the Children’s Oncology Group (COG) has developed a multitude of

successful treatment protocols for pediatric cancer. Although there are foarypri
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treatments for pediatric cancer, these therapies are used in a vadetylohations

depending on several variables, including the specific type and stage of egjecat
diagnosis, and long-term prognosis. Currently, the five-year survival rati pedatric
cancers combined is approximately 79%, which is a 30% increase since the 1950s (ACS,
2006). These statistics indicate that large numbers of children are survivingipediatr
cancer, therefore necessitating further research on the impact thatlesmcet only on

the survivor, but on the other members of their family as well.

Child Adjustment to Pediatric Cancer

Althoug a complete discussion of the relatively large child adjustment to a
diagnosis of pediatric cancer is beyond the scope of the current project, a briefrgum
of this body of work is in order to put the current study in context (please see Brown
(2006) for a contemporary review of this literature). In summary, the ditature on
childhood cancer survivors suggests that a majority of survivors exhibit emotional,
behavioral, and psychosocial functioning relatively comparable to that dfiyealers or
siblings (e.g., Patenaude & Kupst, 2005; Noll, Bukowski, Davies, Koontz, & Kulkarni,
1993; Noll, Bukowski, Rogosch, LeRoy, & Kulkarni, 1990; Noll, et al., 1999), at least
when assessed by broadband measures of adjustment or psychopathology. However, a
subset of survivors will evidence significant depressive, anxious, and post-t@umati
stress symptoms, which may necessitate formal clinical interve(@ben, Craske,
Katz, Schwartz, & Zeltzer, 2000; Engstrom, Strohl, Rose, Lewandowski, & Stefane
1999; Hockenberry et al., 2003; Taieb, Moro, Baubet, Revah-Lévy, & Flament, 2003).

Additionally, research has identified sub-groups of survivors with higher chances

of adverse psychological sequelae of their iliness. Children with brain tamdthose
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who experience insult to their central nervous system (CNS) as a result of carcea
consequence of the treatment for cancer, have been shown to be at considerably higher
risk for adverse psychosocial outcomes (e.g., Mulhern, 1994). Specifically, stadees
documented lower levels of social competence in childhood brain tumor survivors when
compared to survivors of other types of pediatric cancer as well as heaithyls
(Carpentieri, Mulhern, Douglas, & Fairclough, 1993; Foley, Barakat, Herman-L
Radcliffe, & Molloy, 2000). Other research has consistently demonsttafwits in

social functioning, including increased social isolation in brain tumor survivors cecthpa
to healthy controls (Mulhern, Carpentieri, Shema, Stone, & Fairclough, 1993; Mulhern,
Hancock, Fairclough, & Kun, 1992). Although previous research has identified specific
illness characteristics that put children at risk for maladjustmentpassible that other
factors, such as demographic variables, and parenting factors may alaaqi&in the
child’s overall adjustment to a diagnosis of pediatric cancer.

Parent and Child Adjustment to Chronic lliness

The role of family contextual variables has received increased attemtion i
research examining child adjustment to chronic iliness in recent yegusTf@gompson &
Gustafson, 1996). From a transactional perspective, parent adjustment and child
adjustment are seen as influencing each other in a reciprocal fashiorerlwotts,
parents who cope well with their child’s illness are more likely to have childh® also
exhibit positive adjustment outcomes, and vice versa. Similarly, if parents dnechére
not coping well, they have the ability to negatively affect each other’s adpistme
outcomes. Considerable research now supports the robust nature of the parent-child

adjustment outcome relationship in childhood chronic illness (Chaney et al., 1997; Eaton
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et al., 1992; Livheh & Antonak, 1997; Mullins et al., 1995; Thompson & Gustafson,
1996; Thompson, Gustafson, & Bonner, 2002).

The early work in the area of parent-child adjustment to chronic iliness typical
focused on the relationships of parental global mood states to child behaviors and/or
mood states. For example, in a study of maternal and child psychological adjustment
sickle cell disease, Thompson and colleagues (1993) reported that mateietsl anx
accounted for a significant portion of the variance in explaining both child intengglizi
and externalizing behavior problems. Similarly, in a study comparing massraahild
adaptation to either insulin dependent diabetes mellitus (IDDM) or cystosiE{CF),
Mullins and colleagues (1995) documented that maternal depression wasasgjyific
related to child depression in the IDDM group and to child state anxiety in tyeoGp.

More recently however, the research focus has shifted to investigating more
discrete parenting variables that may impact child adjustment. For examplsample
of children with spina bifida, Holmbeck and colleagues (2002) found that elevated levels
of parental overprotective behavior were significantly related to less besdeibonomy
and more externalizing behavior problems in their children. In addition to parental
behaviors, parental beliefs about their child’s vulnerability have the potentid o thie
child’s adjustment. Specifically, elevated levels of perceived vulnesabidte
significantly associated with heightened levels of illness uncertairagolescents with
Type 1 diabetes mellitus (Mullins et al., in press), and with more internalizingeprsbl
in children with cancer (Carpentier, Mullins, Wolfe-Christensen, Colletti, &\&kE

Knapp, 2007).
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Taken together, these studies clearly demonstrate that parental adjustars
on child adjustment in the context of chronic childhood iliness. Since the majority of
studies focus on the influence of parental mood states, future research should continue t
explore other aspects of parenting, including parents’ behaviors, beliefs, and/eogni
appraisals that could impact the child’s adjustment. The remainder of thisrchiipte
focus on three discrete parenting variables, namely perceived uncetanetyiver
burden, and parenting stress, which have been shown to significantly affectlparenta
adjustment, but have yet to be studied with regard to their impact on child adjustment.

The Nature of lllness Uncertainty

A hallmark characteristic of chronic illness in both children and adults is the
cognitive experience of uncertainty (e.g., Jessop & Stein, 1985: Koocher & éyMall
1981; Mishel, 1984). The unpredictable, variable nature of many chronic illnesses, in
conjunction with complex and often intrusive and painful treatment regimens, combine to
create such an appraisal context. As a construct, illness uncertainty haefeet as a
cognitive experience elicited in situations in which the meaning of illredated events
is unclear and outcomes are unpredictable due to a lack of sufficient informatiesor ¢
(Mishel, 1990). Perceived uncertainty is thus viewed as a person-environmentiorerac
between objective illness events for which outcomes are unknown, and an individual’s
cognitive appraisal of the meaning of these illness-related eventsliges, 1990 and
Mast, 1995 for an extensive review of this construct).

Mishel’'s model suggests that illness uncertainty is comprised of fourldmtg
components, including 1) perceived ambiguity concerning the state of tiss,i#)e

complexity regarding treatment, 3) lack of information regarding theusgress of the
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illness and prognosis, and 4) perceived unpredictability of the illness couste(M
1988). Although the construct of uncertainty is comprised of four parts, Mishel (1983)
argues that ambiguity is the most common characteristic, which puts the inditidual a
greatest risk for maladaptive coping. Ambiguity is defined as “the inatuliplace an
event within a comprehensive gestalt” (Mishel, 1983, p. 325), and within the context of
chronic iliness, it is most often a result of the technology related to tnetcame patient
care. For example, frequently parents are unable to differentiate betweamany
aspects of their child’s treatment, which leads to ambiguity about theajeedsh
medication or procedure.

The extant literature indicates that illness uncertainty is a consisibast
predictor of adjustment across a range of populations, including adults, adolesaknts, a
children with chronic illness, in addition to parents of chronically ill children. These
studies have assessed the relationship between heightened levels ofinbertsnty
and a range of adjustment outcomes, most notably, aspects of psychological distress
brief summary of relevant studies is presented below.
lliness Uncertainty in Adults

Previous research has documented significant relationships between levels of
illness uncertainty and adjustment outcomes in adults with a variety of chredicain
conditions, including myocardial infarction (Bennett, 1993; Christman et al., 1988),
rheumatoid conditions (Braden, 1990), multiple sclerosis (McNulty, Livheh, & Wilson,
2004; Mullins, Cote, & Fuemmeler, 2001), and cancer (Christman, 1990; Hilton, 1989;
Clayton, Mishel, & Belyea, 2006; Mishel & Braden, 1987; Mishel & Braden, 1988;

Mishel, Hosteetter, King, & Graham, 1984; Mishel & Sorenson, 1991; Mishel, Padilla,
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Grant, & Sorenson, 1991; Padilla, Mishel, & Grant, 1991), among others. A

comprehensive review of studies of illness uncertainty in the context of aditiit hea

conditions is beyond the scope of the current project; thus, the reader is referretl to Ma

(1995) for this information. A brief summary of the relevant literature is prdveéow.
Previous research has examined the role of illness uncertainty in the context of

adaptation to illness in adults with multiple sclerosis (MS). For example, iy st

examining coping styles in patients with MS, Wineman and colleagues (1994) found that

increased illness uncertainty was related to emotion-focused coptegsts, while

patients who reported engaging in problem-focused coping reported lowerdkvels

illness uncertainty. With regard to the relationship between illness untgdad mood

states in patients with MS, increased uncertainty has been found to be angiyific

related to diminished mood and decreased hopefulness (Wineman, Schwetz, Goodkin, &

Rudick, 1996), and higher levels of depression (Wineman, 1990). Similar results were

found in Mullins et al.’s (2001) study of illness intrusiveness, uncertainty, and

psychological distress. Specifically, in a sample of 78 patients with M&ased

psychological distress was related to increased levels of both illnessvatress and

illness uncertainty. Interestingly, these cognitive appraisals appeatejpendently

affect psychological distress, as illness intrusivenesswaidsund to mediate or

moderate the uncertainty-distress relationship. Finally, in a study exanperceived

illness uncertainty and spiritual well-being to psychosocial adjustmentien{sawith

MS, McNulty and colleagues (2004) reported that although both uncertainty and spiritual

well-being were independent predictors of psychosocial adjustment, spaéliiddeing

mediated the uncertainty-adjustment relationship.
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In a series of studies involving patients with gynecological canceregeMasd
colleagues assessed both antecedents and consequences of illness unEertainty
example, in an early study of 54 patients, newly diagnosed with various types of
gynecological cancer, Mishel and colleagues (1984) found that increasedinthcerds
significantly related to lower optimism and less perceived control overgathyanction.
Additionally, poorer psychosocial adjustment and family adaptation were adsecdréb
heightened levels of uncertainty. It should be noted that this study was conductéal prior
the participants beginning treatment for their cancer, which set the stagsuiosequent
study that followed patients longitudinally.

In the subsequent, longitudinal study of 44 patients with gynecological cancers,
Mishel and Braden (1987) followed the participants across three time points (i@isvari
stages of diagnosis, during treatment, and 8 months later). At all three tim® poi
heightened levels of illness uncertainty were related to lower levels af sapport.
Interestingly, consistent with findings from Mishel et al (1984), increasedrtainty
was related to poorer psychosocial adjustment across all three time pointls @bege
results suggest that illness uncertainty has the ability to impact psyaiastjastment
consistently over time.

In a larger study of 131 patients with gynecological cancer, Mishel and Sorenson
(1991) documented that perceptions of increased danger and less opportunity were both
antecedents for heightened levels of iliness uncertainty, while increasdidmal
distress served as a significant consequence. Interestingly, both probiesadfand

emotion-focused coping strategies were related to decreased |leMelsssfuncertainty.
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While the abovementioned studies utilized samples of adults who were either
newly diagnosed, or were undergoing treatment for chronic health conditions atehe tim
of participation, studies of uncertainty have also been conducted on participants who
have completed their medical treatment. For example, Christman and cal¢hg8@)
followed 60 patients who had experienced a myocardial infarction longitudinafiguior
weeks after they were discharged from the hospital. Notably, three time wenets
included, with the first time point occurring at least 72 hours after hospital digcha
Their results indicated that patients who sought information (i.e., educatyamglireg
their condition, and those who engaged in problem-focused coping strategies reported
lower levels of illness uncertainty. Consistent with findings from other studeased
illness uncertainty was related to more emotional distress acroseealktime points.

In a study of 45 young adult cancer survivors, Santacroce and Lee (2006)
examined the relationships between illness uncertainty, posttraumats; atréealth
behaviors. Results revealed that heightened levels of illness uncertainiysseceated
with increased posttraumatic stress and fewer health promotion behaviors. Adglitional
illness uncertainty mediated the relationship between posttraumaticasttelsalth
behaviors. The authors emphasized that the mediating role of illness uncertainty is
clinically meaningful, given that illness uncertainty has been succesftdsted as an
outcome in previous interventions of adults with cancer (Bailey, Mishel, Beli@aar,

& Mohler, 2004; Mishel et al., 2005). These findings suggest that targeting illness
uncertainty in samples of younger adults with cancer may be benefiaallas

lliness Uncertainty in Children and Adolescents
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Similar to the literature on adults with chronic health conditions, children and
adolescents also appear to experience illness uncertainty concernipgpitenss and
treatments of their condition, the possibility of illness recurrence, arncethigiy to
engage in daily activities (Greenberg & Meadows, 1991; Hasse & Rostad, 1994).
Previous research has documented significant relationships between ilinetsniyce
and a range of adjustment outcomes in samples of children and adolescents witly a varie
of chronic illnesses, including asthma, type 1 Diabetes Mellitus (DM1) cdystosis,
and cancer. A full review of the child/adolescent uncertainty literatureyentdethe
scope of the current project; thus, the reader is referred to Stewart and (2@ for
a comprehensive review. It should also be noted that several of the early studiéd on chi
uncertainty in chronic illness were qualitative in nature and utilized intervietvads
and thematic analyses. Therefore, only studies which employed psychortyetatdl
measures of illness uncertainty will be reviewed below.

In a relatively early quantitative study of adolescent iliness taiogr, Mullins
and colleagues (1997) investigated the relationships between illness ungertai
attributional style, and psychological adjustment in a sample of older adoteandnt
young adults with asthma. Results revealed that increased level of ilinestsuntg and
greater stable attributions for negative events were independently assoatht
increased psychological distress. Further, the attribution-disttaismship was
moderated by illness uncertainty, such that higher levels of illness unterntaignified
the effect of negative attributions on psychological adjustment.

In a sample of adolescents newly diagnosed with cancer at the time of

participation, Neville (1998) examined the relationships between illness aintgrt
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social support, and psychological distress. Results revealed that increatedfidiness
uncertainty were significantly associated with higher levels of psychalogjstress, as
well as lower levels of social support. Further, although social support was/eggat
correlated with psychological distress, this relationship was found to be noicsiginif
after controlling for illness uncertainty. These findings provide preany evidence for
the existence of an uncertainty-distress outcome relationship in a sample stauisle
undergoing treatment for pediatric cancer.

Hoff and colleagues (2002) examined the relationships between illness
uncertainty, perceived control, and psychological distress in a sample of 6&adtdes
between the ages of 13 and 18 who had been diagnosed with type 1 diabetes. Results
revealed that level of illness uncertainty was significantly relatgychological
distress, such that a heightened level of uncertainty was related to grgat@iqugcal
distress. Further, a significant relationship between perceived controlreess il
uncertainty also emerged in this sample. Specifically, heightened levides$
uncertainty were associated with lower levels of perceived control. Hoye®rgrary to
expectations, perceived control was unrelated to psychological distresghis s
perceived control did not mediate or moderate the uncertainty-distressnsibi

In a sample of older adolescents with childhood-onset asthma, Hommel and
colleagues (2003) examined the differential influence of illness uncertaiatytety and
depression. Results revealed that after controlling for demographic earidloless
parameters, and level of depression, illness uncertainty was significelatigd to
anxiety. In contrast, illness uncertainty did not account for a significant amounet of t

variance in level of depression. These findings suggest that iliness uncartaingxert
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differential effects on specific types of psychological distress. Thuggef studies may
need to examine the relationship between illness uncertainty and specifioftypes
adjustment outcomes, as opposed to global measures of psychological distress.

Consistent with Hommel et al. (2003), White and colleagues (2005) failed to
document a direct relationship between illness uncertainty and depressptersgnm a
sample of youth with Juvenile Rheumatic Disease (JRD). However, it was faatritie
relationship between parent psychological distress and depressive sympthais i
children with JRD was moderated by the child’s illness uncertainty. In ottrelsythe
effect of parental distress on the child’s depressive symptoms was magnified unde
conditions of heightened level of illness uncertainty (White et al., 2005).

Taken together, the findings from the abovementioned studies clearly demonstrate
the robust relationship between illness uncertainty and adjustment outcomes gssampl
of children and adolescents with chronic illness. Specifically, heightened tévittess
uncertainty have been associated with increased levels of depression, anxigfgneral
psychological distress in addition to cognitive appraisals such as less/pdrcontrol
over the illness. .
lliness Uncertainty in Parents of Children with Chronic lliness

As mentioned previously, illness uncertainty not only affects the child or
adolescent with a chronic illness, but affects their parents as welltnvdacDongen-
Melman and colleagues (1995) have documented that parental uncertainty is e&khallma
characteristic of serious childhood illness, regardless of the charac$esishe specific
illness. Although there are several potential sources of parental uncettaéntyajority

of parents report that the “waiting time” between thinking something is wrahgéir
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child and receiving a diagnosis is the period plagued by the most heightenedflevels
uncertainty (Stewart & Mishel, 2000). Additionally, while the parent’s level of
uncertainty changes over the course of the child’s iliness, it never compéselves
(Cohen, 1995; Grootenhuis & Last, 1997a) and parents consistently report continual
concern regarding their child’s ultimate survival (Clarke-Steffen, 1993; Cohen, 1993;
Lang, 1987). In their comprehensive review of the parent and child illness umgerta
literature, Stewart and Mishel (2000) reported that virtually all of the studiel/ing
parental uncertainty were “descriptive and largely narrative” (p. 308) ahthtéhcausal
relationship between uncertainty and adjustment outcomes has yet to be testeder
several consistent themes emerged for parents of children with a range of dhmess
conditions.

Most notably, psychological distress was reported as the most common
consequence of parental uncertainty. For example, in an early study of parental
adjustment to a child’s chronic iliness, Jessop and Stein (1985) documented that
increased uncertainty was significantly related to higher levels ohpgical distress
in a sample of 209 mothers of children with a range of chronic conditions, including
Sickle Cell Disease, Leukemia, Asthma, and congenital malformations, anhang. ot
Similarly, in a sample of 163 parents of children with cancer, Grootenhuis and Last
(1997a; 1997b) reported that heightened levels of parental uncertainty wereangiyifi
associated with increased levels of depression, anxiety, loneliness, andsheksdes
Additionally, in this sample, parents of children who had relapsed reportedcagtiifi
higher levels of uncertainty and psychological distress than parents of chiltoenere

in remission at the time of participation.
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In addition to psychological distress, parents who experience heightenadoevel
uncertainty are at increased risk for feelings of insecurity with regaheitoaibility to
care for their ill child (Turner, Tomlinson, & Harbaugh, 1990). Stewart and Mishe
(2000) aptly point out that feeling insecure about one’s parenting ability is the
characteristic that differentiates parental uncertainty fromsdinmcertainty in adults
with a chronic iliness. In this manner, parents are forced to take on a host of new
responsibilities in an effort to provide care and comfort to their child. Unfoglynat
heightened levels of uncertainty can negatively affect a parent’s dbihtyake decisions
that are in their child’s best interest (Shewchuk, 1995), or can exacerbatsttéesdi
related to making urgent decisions regarding their child’s treatmemtg&t& Mishel,
2000).

In summary, illness uncertainty is a hallmark characteristic of chilbress,
which serves as a consistent predictor of adjustment outcomes in a range of@upulat
Specifically, children, adolescents, and adults with a chronic illness incadthtparents
of chronically ill children are at risk for heightened levels of iliness taicey.
Furthermore, increased uncertainty is significantly related to irexnigasychological
distress, maladaptive coping strategies, and impairment in one’s abiligktoste
sources of social support.

Caregiver Burden

Changes in the health care field over the last 15 years have resulted irs patient
receiving a substantial amount of their illness-related care at hoimey, tlaén in
inpatient or outpatient settings (Anderson, 1990). Although there are many benefits to

this type of health service delivery, the tasks of following treatmeihests,
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administering medications, and coordinating medical appointments have become the
responsibilities of the patient’s caregivers (i.e., family members) aild these
caregiving tasks may appear relatively simple in isolation, the comdmnattitasks over
time can lead to physical, emotional, and financial strain for caregiveras#auct

referred to asaregiver burder{George & Gwyther, 1986). A growing body of literature
has emerged that seeks to both measure this construct and examine its relati@ship t
variety of outcomes. This literature is briefly summarized below.

In a series of studies involving family members of adults with cancegicare
reported that meeting the patient’s emotional needs was the highest sow@egvec
burden, followed by managing finances related to the patient’s illnessasad
housework, providing transportation to and from illness-related appointments, and
monitoring and reporting the patient’s medical needs (Carey, Oberst, McCubbin, &
Hughes, 2001; Oberst, Thomas, Gass, & Ward, 1989). Similarly, in an additional study of
family caregivers of adult cancer patients, Schumacher (1996) documented that
caregivers reported an increased sense of responsibility for mdetiagbtional needs
of the patient in addition to other family members. Furthermore, caregiherseported
higher levels of caregiving burden also reported experiencing higher levels of
uncertainty, as they felt they were learning complex treatment eagithrough “trial
and error” (Schumacher, 1996, p. 269). Consequently, Steele and Fitch (1996) suggest
that when family members cannot meet the increased caregiving demanmdbef
other family members and their own self-care, including sleep, need foerespit

ability to seek out information can all be negatively affected.
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The extant literature on family caregiving has typically focused on thadhof
caring for an older family member, especially those with a diagnosis ardenor a
terminal iliness (Baer, 1993; Given & Given, 1991; Schulz & Beach, 1999) and has often
neglected the roles of parents of chronically ill children. Although parentsarichly
ill children face many of the same caregiving demands as those mentioned atmns, pa
must add these caregiving tasks on top of their typical parenting responsifiiitieray,
2000). Within the context of parental caregiving, Stewart and colleagues (1994) suggest
that parents face bogirimary andsecondanpurden. The primary burden is comprised
of illness care, physical care, and meeting the psychosocial needs of thd,ilvblereas
secondary burden is comprised of meeting the needs of the other family members in
addition to other external roles and activities. In addition to the illnesgdeatategiving
role that parents face when their child is diagnosed with a chronic medical @onditi
Miles and colleagues (1993) have identified three additional roles that pawesits
navigate:advocating(i.e., ensuring that the child’s special needs are metecting
(i.e., attention towards preventing complications from treatmentyyartdring (giving
additional support to a child with increased demands).

Parental caregiving was initially studied within the context of cawngliildren
with congenital syndromes. In a sample of 71 two-parent families of children wit
congenital heart disease, the most-time consuming caregiving tasks wereassangy
perceived by the parent as being the most difficult (Svavarsdottir & McCubbin, 1996).
Although mothers rated feeding their child as the most time consuming task amsl fathe
rated providing emotional support to their spouse as their most time consuming task, both

parents rated providing emotional support to their spouse as the most difficult task.
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Additionally, parents who had other children to take care of reported significarttigrhig
levels of parenting stress.

Recently, research has begun to examine the caregiving burden that is specific to
parents of children with cancer. For example, in a longitudinal study overghé fir
months of the child’s cancer treatment, Steele and colleagues (2003) examaingesc
in maternal distress, caregiver burden, perceived stress, and parenteggestratross
three time points. Results revealed that although maternal distress andeplestess
both declined over the 6-month period immediately following the child’s diagnosis,
caregiver burden remained stable across all three time points. These fawdjggst that
while parents are coping relatively well with their child’s diagnosgs, (iheir distress is
decreasing) the caregiving burden remains stable across time.

In a recent, longitudinal study of 26 two-parent families of children with cancer
Svavarsdottir (2005) examined the relationships between parental caregiviagddem
parental adjustment, and parental perceptions of their child’s health statissthmres
time points over an 18-month time period. Both mothers and fathers reported that
providing emotional support for the ill child was the most time-consuming task at all
three time points. Additionally, mothers rated providing emotional support fothke
children as the most difficult task, while fathers rated providing emotional supptiie
ill child as the most difficult task. Overall, there were significant chamgearegiving
demands over time for both mothers and fathers, such that demands decreased
consistently over the 18-month period of the study. However, contrary to expectations,
parents’ well-being did not significantly change over time. While thesénfys appear

discrepant with those of Steele et al. (2003), it is suggested that the diéecauld be
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attributed to the manner in which the construct was defined (i.e., caregiver burden vs.
caregiver demand).

As noted earlier, the construct of caregiver burden has been generally owgrlooke
in the pediatric chronic iliness literature. However, findings from relestaicies suggest
that parents of chronically ill children indeed experience caregiver buattleoygh the
trajectory of the level of burden over time is not completely understood. It stands t
reason that the level of caregiver burden can be affected by various otbes, fact
including personality traits of the caregiver, environmental stressors|ragsbHspecific
characteristics. It is also unclear how caregiver burden may operatatiibating to
adjustment outcomes, or its role vis a vis parenting stress. In the section to follow
research regarding the role of parenting stress within the context of childimoodcc
illness and its influence on parent variables-child adjustment relationshifewil
presented.

Parenting Stress

Parenting stress is broadly defined as a multidimensional construct thdesc
the parents’ perception of their own characteristics, the characteastiteir child, and
situational (i.e., environmental) events (Abidin, 1990). Although parenting streftens
cited as a significant problem for parents of children with chronic illnessa{ka
Barakat, 1997; Streisand, Braniecki, Tercyak, & Kazak, 2001; Thompson & Gustafson,
1996), few studies have examined the specific role of parenting stress atadidaskip
to adjustment outcomes in these populations.

In a longitudinal investigation of the relationship between parenting streéisy qua

of life, and long-term adjustment in 29 children with leukemia and their parents, Kazak
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and Barakat (1997) found that for both mothers and fathers, higher levels of parenting
stress while the child was undergoing treatment were significanttgdeia higher levels

of parental state anxiety after the completion of the child’'s treatmenrthefmore, for
fathers, posttraumatic stress after the child’s treatment was atsoaed with earlier
levels of parenting stress. The researchers suggest that based on thege fimelin
examination of parent-reported stress early in the child’s treatment ripatyp haentify
families at risk for poorer long-term adjustment.

In a study of 35 caregivers (i.e., biological mothers and foster mothers) of
children with HIV, Chalfin and colleagues (2002) found that biological mothers rdporte
clinically significant levels of parenting stress, while the levelmafss for foster mothers
fell within the normal range. In addition to increased levels of parenting siietogical
mothers also reported significantly more depression and anxiety than the fostersmot
The researchers suggested that these differences were most likely daeiétyzof
demographic variables, which servegtotectfoster mothers. Specifically, the foster
mothers were found to be significantly older than the biological mothers, and had
significantly more financial resources and social support. These findingsssulyat
demographic variables and potentially iliness-specific charactersticaffect levels of
parenting stress.

In an effort to identify whether illness characteristics play a scamf role in the
level of parenting stress, Hung and colleagues (2004) compared the stressflevel
parents of children with either a physical disability or cancer. Their sasyealed that
parents of children with cancer exhibited significantly higher levels enpiaig stress

than parents of children with a physical disability. Notably, the two groupsediftar all
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three subscales of the Parenting Stress Index (i.e., parental distrasiscpitae
dysfunctional interaction, difficult child) in addition to the total parentingsst score.
Furthermore, no significant relationships were found between the levels ofipgrent
stress and a variety of demographic variables (e.g., mother’s age, childsalger’s
education) in the sample. The researchers suggested that the unpredictaklefcour
cancer could be one reason for the increased levels of parenting stress.nidiege dire
consistent with a previous qualitative study which indicated that parents driechitith
cancer were more likely to conceal information or to hide their negative emaotoms f
their child, as compared to parents of children with physical disabilities (Yeh, 20@2). T
researchers suggest that the behaviors of concealing information and hiding negative
emotions could indeed result in increased levels of stress for parents.

In a recent study of the relationships between parenting variables (i.e., parental
overprotection, perceived child vulnerability, parenting stress) and child a@gniti
appraisals (i.e., illness uncertainty), in a sample of children and adolesténitype 1
diabetes mellitus, Mullins and colleagues (2007) found that perceived vulnerabdity
parenting stress were independently associated with the child’s levelessill
uncertainty. Moreover, the results indicated different interrelationshithe ofariables
based on the age-related developmental level of the child. Specifically, theflevel
uncertainty for children was associated with the parent’s level of paretriésg,s
whereas adolescents’ uncertainty was associated with their parenéptpmrs of
vulnerability. These findings suggest that parenting stress may difédiseatfect child

adjustment depending on the developmental level of the child.
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Carpentier and colleagues (2007) extended the findings of Mullins et al (2007) by
examining the relationships between parenting variables (i.e., parental owipnote
perceived vulnerability, parenting stress) and child adjustment outcomesr{ictional,
behavioral, social) in a sample of 68 parents of children with cancer. Theisresult
revealed that although perceived vulnerability emerged as a significardtprexdichild
emotional adjustment, parenting stress was a consistent predictor of chiidnamot
behavioral, and social adjustment. Specifically, higher levels of parentasg stere
related to more internalizing problems, externalizing problems, and fewecyaios
behaviors in their children. These findings underscore the notion that increased parenting
stress not only affects the parent, but has the ability to influence child adjtistme
outcomes as well.

Although the abovementioned studies examined the direct relationships between
parenting stress and adjustment outcomes, other studies have investigateddtte indir
effects of parenting stress. For example, Mullins and colleagues (2004) ecdh@ne
moderatingrole of parenting stress in the relationship between parenting variables and
child depression in a sample of 43 mothers of children with Type 1 diabetes. Their results
indicated that although perceived child vulnerability and parenting stresair
independently related to the child’s depressive symptoms, parenting stress also
moderated the relationship between perceived vulnerability and child depressitrerl
words, the relationship between perceived vulnerability and child depression was
magnified under conditions of high parenting stress.

Although there are few empirical investigations of the relationship of parenting

stress to adjustment outcomes in parents of children with chronic illness, the findings
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across the studies are similar. They all provide evidence that parentsicércivith
chronic iliness indeed experience increased levels of parenting stredsataihgststress
is related to a variety of adjustment outcomes, including current and future parenta
psychological distress, child depressive symptoms, and child illness uncertainty
Moreover, these studies suggest that parenting stress can be influenced bty afvari

demographic variables and illness parameters.

Chapter Summary

In summary, pediatric cancer is the leading cause of death in childreh dges
(NCI, 2005). As such, a diagnosis of pediatric cancer exerts system{eicks en the
child’s family. Following the diagnosis, parents are faced with the sudden onsetvof a ne
caregiving role; one that is accompanied by increased burden, stress, anchedighte
levels of uncertainty regarding their child’s illness, treatment, and wéiswavival. The
parents’ abilities to adjust to this new role has far reaching effedisisavell
documented that their adjustment significantly impacts the adjustment outcbthes
child. What remains to be determined are the unique roles of specific pareblegana

contributing to an array of adjustment outcomes in these children.
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CHAPTER IlI

THE PRESENT STUDY

The preceding literature review clearly demonstrates that parentddséohiith
a chronic iliness are at risk for a myriad of stressors, including uncertamiy teir
child’s survival, a sudden onset of new caregiving roles, and an increase in thé genera
stress related to parenting. Moreover, previous research has documented tleatetsgh |
of uncertainty, caregiver burden, and parenting stress are all indepemdkztég to a
variety of poor adjustment outcomes, including psychological distress and pialada
coping strategies. Given the transactional relationship between parent and child
adjustment to chronic illness, child adjustment outcomes are greatly influegntesl b
adjustment of the parent. Therefore, it stands to reason that parents who egperienc
heightened levels of parental uncertainty and increased levels of calagigden are
putting their child at increased risk for poor adjustment outcomes.

Although the constructs of parental uncertainty and caregiver burden have been
previously independently examined within the context of pediatric cancer, to our
knowledge, no studies have examined their relationships to child adjustment outcomes in
this population. Furthermore, the relationship between parental uncertainty agidezare
burden has not been formally assessed, although previous research suggests they are

indeed related. Thus, the current study seeks to fill these gaps in the literatddéion
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to investigating the moderating role of parenting stress on the parentiaglesschild
adjustment relationships.

The present study was guided by the following aims:

Aim 1.To determine the differential contribution of parental uncertainty and garegi
burden to the emotional, behavioral, and social adjustment of children with cancer.

Hypothesisit was hypothesized that heightened levels of parental uncertainty and
increased levels of caregiver burden will be independently related to pooréreahot
(i.e., more internalizing behaviors), behavioral (i.e., more acting out behaviais), a
social (i.e., fewer prosocial behaviors) in their child.

Aim 2.To determine whether parenting stress moderates the relationship between
parental uncertainty and child adjustment outcomes.

Hypothesisit was hypothesized that the relationship between parental uncertainty
and child adjustment outcomes (i.e., emotional, behavioral, and social) will be moderate
by parenting stress.

Aim 3.To determine whether parenting stress moderates the relationship between
caregiver burden and child adjustment outcomes.

Hypothesisit was hypothesized that the relationship between caregiver burden
and child adjustment outcomes (i.e., emotional, behavioral, and social) will be moderate
by parenting stress.

Additional research questions addressed in the present study were as follows:

Research Question Are any of the demographic variables (i.e., child age, child gender,

parent age, parent education), or illness parameters [i.e., age at diagnosssdiagion,
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severity of illness, disease group (CNS vs. non CNS)] significantly retatée tevels of
parental uncertainty and caregiver burden?

Research Question Are levels of caregiver burden related to levels of parental

uncertainty?

In order to test these hypotheses and explore the additional research questiotssppare
children currently on treatment for pediatric cancer will be recruited fr@endimmy

Everest Cancer Center in Oklahoma City, Oklahoma. All participants willkeel &
complete a demographic form in addition to measures of parental uncertaiatyyear
burden, parenting stress, and child emotional, behavioral, and social adjustment. The
information for each of these measures in addition to a detailed explanation of tim¢ prese

study’s procedures will be addressed in the next chapter.

34



CHAPTER IV

METHOD

Participants

Participants for the current study were 46 parents (37 mothers, 6 fathers, 3
custodial grandparents) of children (29 boys, 17 girls) between the ages of 2ysalsl 2
old (M = 6.84,SD= 3.26) who had been diagnosed with pediatric cancer. Specifically, 29
of the children (63%) had been diagnosed with leukemia or lymphoma, 8 were diagnosed
with a solid tumor (17.4%), 5 (10.8%) had a diagnosis of a brain tumor, and 2 (4.3%) had
an “other” diagnosis. The children’s age at diagnosis ranged from 1 to 12 yedvs=old (
5.67,SD= 3.25) and the duration of their illness, which was calculated by subtracting
their date of diagnosis from the date of participation in the study, ranged from 1 to 66
months M = 11.04,SD= 14.15).

The parent participants ranged in age from 23 to 74 yeardotd35.35,SD =
9.51) and had a mean educational attainment of 13.85 yaage(8 — 16). With regard
to race and ethnicity, 84.8% of the sample self-identified as Caucasian, 4.3ficas A
American, 4.3% as Hispanic, 2.2% as Native American, 2.2% as Asian, and 2.2% as
“other”. The majority of parents reported being married (73.9%). Additiorn2@y3% of
the sample reported an annual family income of less than $20,000, 30.5% reported an

income between $20,000 and $40,000, and the remaining 28.3% reported an annual
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income of more than $40,000.

Inclusion criteria for the current study included: 1) the child was betweeagdse
of 2 and 12 years old; 2) the child was receiving treatment for pediatria @rhe time
of participation in the study; and 3) the parent spoke English as his/her pringugsdan
Exclusion criteria included: 1) the child with cancer was experiencing r@memt
medical crisis necessitating significant medical intervention; 2)hie with cancer was
determined to be in the terminal phase and/or was receiving palliativ&r#re parent
was currently being treated for a serious psychiatric disorder, or, evidemcddl
retardation; and 4) the child with cancer evidenced mental retardatiomgorfeant
developmental delay.

Measures (See Appendix B)

Demographic FormA demographic form was used to collect data regarding the child’s

cancer treatment, including primary and secondary diagnoses, date of diagnasis, age
diagnosis, type of treatments received, number of relapses, and complicatiomdasy

to treatment. Additionally, demographic variables such as the child’s cureeandg

grade, the number of people living in the home, the ages and occupations of the child’s
parents, and annual household income were also collected.

Medical Chart ReviewA medical chart review was conducted by a trained graduate

research assistant to obtain information regarding the child’s diagneatsyént
protocol (i.e., length of treatment, type and dosage of chemotherapy drugs, radiation
dosage), and secondary complications.

Severity of lliness ScaléSOIS; Young-Saleme & Prevatt, 200Ihe SOIS is a six-item

Likert-format scale yielding an overall score for severity of 8gan children diagnosed
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with cancer. To reduce the potential for variability between raters, mme mlirse who
had frequent contact with participants was designated to complete the SO4$S for
Domains assessed by the SOIS include: (a) degree of impairment, (b) futaok oia
guantity of medical procedures required, (d) number of hospitalizations, (e) ability to
participate in activities, and (f) prognosis. Items are summed to craatgeatstal score,
with higher scores indicating greater severity. The SOIS demonstoatiégpgychometric
properties, with acceptable internal consistency, test-retest, andterteetability
estimates. Internal consistency estimates have yielded total alples sf .79 for
physicians and .80 for nurses. Test-retest reliability coefficianiger from .96 to .92 for
time periods of 2 weeks to 3 months. Interrater reliability comparing pagsiatings to
nurse ratings is approximately .89 (Young-Saleme & Prevatt, 2001). Unforiyrthtel

to an increase in the workload for each of the nurses in the outpatient clinic, the SOIS
ratings were not able to be collected at the time of the parents’ patitci in the current
study.

Parental Perceptions of Uncertainty ScalePUS: Mishel, 1983)The PPUS is a 31-

item self-report measure of perceived uncertainty in reference to & dlivilelss. Parents
were asked to rate each item on 5-point scale ranging from (1) “stronglyesis#o (5)
“strongly agree.” Examples of the items include: “I am unsure if my chlld&ss is
getting better or worse”, and “It is unclear how bad my child’s discomforb@/il The
items were summed to create a total uncertainty score, with highes stdicating
greater uncertainty. In the current study, the total score was used asatheard
parental perception of illness uncertainty. The PPUS has demonstrated high internal

consistencyd = .91). Additionally, construct validity for the PPUS was established using
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factor analysis and yielded 4 distinct factors that differentiated thplsam a range of
medical variables (Mishel, 1983}ronbach’s alpha for the current sample was .90.

The Care of My Child with Cancer Scal€EMCCS: Wells et al., 2002The CMCCS is a

28-item self-report questionnaire, which assesses the caregiving demeaneéred by
parents of children with cancer. The CMCCS assesses five distinct dimensions of
caregiving: physical care of the child, emotional care of all faméynivers, financial
management, maintenance of family roles and functions, and communication with heal
care professionals and other related agencies. For each item, the parfinst asised to

rate the amount of time they spend performing a task, on a 5-point scale raoging fr
“none” to “> 5 hours/week.” Next, the parent was asked to rate the effort/diffmiuthe
same task on a 5-point scale ranging from “none” to “a great deal.” Exaafphes

items included: “Preparing and giving medication by mouth” and “Coordinating,
arranging, and managing medical services”. The CMCCS was scofiest loplculating

a “demand” score for each item, which was achieved by multiplying the™ tmd

“effort” scores for a particular item and then taking the square root ofddeqt. This
procedure resulted in a “demand” score ranging from 1 to 5 for each item. Next, the
demand scores were summed to create a total score on the measure, with higher score
indicative of greater caregiver demand. In the current study, thecotal was used as

the measure of caregiver burden. The CMCCS has demonstrated high test-retest
reliability (r = .90) over a 3-7 day period and high internal consistency (Cronbach’s alpha
=.93). Finally, construct validity was established by factor analysishwietded a
four-factor solution (Wells et al., 2002). Internal consistency for the cummentle was

high (Cronbach’s alpha = .92).
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Parenting Stress Index/Short Far(@SI/SF: Abidin, 1990)The relative magnitude of

parenting stress in the parent-child system was measured using thenB&88ets
Index/Short Form. The PSI/SF is a 36-item parent self-report instrumiéna Wwipoint
response scale ranging from 1 (“strongly agree”) to 5 (“stronglygksd). Items
included statements such as: “I feel trapped by my responsibilities esnd,’band “My
child makes more demands on me than most children.” The PSI/SF yields thredesubsc
scores, including stress attributable to the parent’s personal distregssdistated to the
child, and relational distress between the parent and child in addition to a &dal str
score. In the current study, the total score was used as the measuretofgateEss.
The PSI/SF is highly correlated with the full-length PSI instrunrent.94) and two-
week test-retest reliability of the full-length PSI with the PEIS.95 (Abidin, 1990).
Although the validity of the PSI/SF has yet to be formally assessed, Abidin (1990)
suggests that the validity is similar to that of the full-length PSI givein telationship.
The validity of the full-length PSI has been established in a range of populations,
including parents of children with asthma (Carson & Schauer, 1992) and diabetes
mellitus (Wysocki, Huxtable, Linscheid, & Wayne, 1989). The internal consigtier

the current sample was high (Cronbach’s alpha = .94).

Behavior Assessment System for Childr8he@.(BASC-2: Reynolds & Kamphaus,

2004).The BASC-2 is a multidimensional approach to evaluating the behavior and self-
perceptions of children and adolescents. For purposes of the current project, only the
Parent Rating Scale (BASC-2-PRS) was utilized. For children ages 2 - Af@ B

PRS Preschool version, containing 134 items was administered, for children ages 6 — 11,

the BASC-2-PRS Child version, containing 160 items was administered, and dvechil
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ages 12-21, the BASC-2-PRS Adolescent version, containing 150 items was
administered. For each item, the parent was asked to read each descriptiontand to ra
how often their child exhibited that behavior on a 4-point Likert scale ranging from
“never” to “almost always.” The BASC-2-PRS yields 10 clinical subscaies

composite scales, with higher scores indicative of more problems. In the ctudnt

the Externalizing Problems composite score and Internalizing Problenp®sibenscore

were used as the measures of parent-rated behavioral and emotional adjustnegént of t
child, respectively. The BASC-2 has good psychometric properties, withahter
consistency estimates ranging from .70s to .80s, and composite reliakititsites

ranging from high .80s to low .90s. In the current sample, Cronbach’s alpha ranged from
.91 to .95 across the three versions for the Externalizing Problems composite score, and
from .89 to .93 across the three versions of the Internalizing Problems composite score.
The BASC-2 has demonstrated construct, convergent, and divergent validity when
compared to measures such as the Child Behavior Checklist (CBCL) and therChildr
Depression Inventory (CDI).

Social Skills Rating Systef®SRS: Gresham & Elliott, 1990'he SSRS is a multi-

informant system used to measure perceived frequency of social behaviordrienchil
ranging in age from 2 to 18 (preschool to grade 12). The system consists of,teache
parent, and child forms; in the current study, only the parent forms wereditfiaeents
were asked to read the description of a social behavior and to rate how often ttieir chil
exhibits that behavior, ranging from 0 (“never”) to 2 (“very often”). Iténctuded
statements such as, “My child helps other children without being asked.” The SSRS

yields 7 subscale scores and 2 composite scores. In the current study, thek8Iscial S
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(SS) composite score, which assesses the frequency of the child’s positale s
behaviors, was utilized as the measure of parent-rated social adjustmést. $tigres
are indicative of more positive social behaviors, which in turn, reflect betiet soc
adjustment. The SSRS demonstrates sound psychometric properties, with internal
consistency estimates ranging from .83 to .90 for the parent-rated Sockl Skill
composite. In the current sample, internal consistency was good acrose trexsiwns
(Preschool: Cronbach’s alpha = .89, Elementary: Cronbach’s alpha = .85). Additionally
criterion validity has been established for the SSRS by comparing it with {G& CB
(Gresham & Elliott, 1990).
Procedures

Potential participants for the current study were recruited from theylEverest
Cancer for Childhood Cancer and Bleeding Disorders (JEC) at the University of
Oklahoma Health Sciences Center. The recruitment of participantseat@asrfollows:
1) the JEC’s outpatient schedule was checked on a daily basis for children who were
attending an oncology appointment; 2) the child’s date of birth, date of diagnosis, and
treatment status were identified through the clinic’s database; 3) @iisulivas then
held with the attending physician to assess medical eligibility for titg;sand 4) the
child and his/her parent were approached in the waiting room by a graduatetresear
assistant trained in the process of informed consent and HIPAA researcingsidehe
study was described to parent participants, and they were informedtisaint to
participate would in no way influence their child’s medical treatment. QbrgEs
obtained in conformity with standards of the OUHSC and OSU Institutional Review

Boards (IRB) and the participants were presented with the measures teteowliple
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they are waiting. Participants were given the opportunity to completeghsures in a
private room in the clinic to insure confidentiality. Each family was compeasath a
$20.00 gift card as a “thank you” for participating in the current study. A total of 50
parents were approached for recruitment into the current study. All 50 parentstednse
to participate, and 92% € 46) of them completed the study. The remaining 4
participants took the measures home and did not return them to the clinic, even after
receiving in-clinic reminders.

Once measures were collected from the participants and double-checked for
completeness by the graduate research assistant, the data wakietate@reviously
created database in SPSS for data analyses. Additionally, a reviewpafidre’'s
medical chart was conducted to obtain the medical data described aboesv Adlta
was identified by a subject number and was stored in a locked filing cabinet in the
research office, with consent forms, HIPAA privacy forms, and demographis form

removed and stored separately to insure confidentiality of the participants.
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CHAPTER V

RESULTS

Preliminary Analyses

First, descriptive statistics were calculated for all of the vaasabt interest (See
Appendix C: Table 1). Next, a series of bivariate correlations was conducteérnmidet
if any of the demographic variables (i.e., child age, child gender, parent age, parent
education, and annual family income) or illness parameters [i.e., age at diagdiness
duration, severity of iliness, disease group (Central Nervous System vs. noatCentr
Nervous System)] were related to any of the outcome variables (i.enaizieg
problems, internalizing problems, prosocial behaviors). With regard to the degghagr
variables, results revealed that higher annual family income was sigtiificarrelated
with fewer externalizing problems, fewer internalizing problems, and mosagial
behaviors. Additionally, older child age was significantly correlated wiherprosocial
behaviors (See Table 2). With regard to illness characteristics, lomgasilluration was
significantly correlated with fewer prosocial behaviors, while olddd@uge at diagnosis
was correlated with more prosocial behaviors (See Table 3). No other correlaiens
significant.

To determine whether the parents (i.e., mothers, fathers, custodial gratsjpare

differed on either of the predictor variables (i.e., parental uncertainggiear burden),
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one-way ANOVAs were conducted. Results revealed no significant difeesenc
between the groups (botfs > .05). As such, all caregiver participants were included in
the initial set of analyses. Finally, to determine whether signifiedationships existed
between the predictor variables (i.e., parental uncertainty, caregiver bardkthe
outcome variables (i.e., externalizing problems, internalizing problems, mbsoci
behaviors), a series of bivariate correlations was conducted. Resultsadhaal@gher
levels of parental uncertainty were significantly related to more inteimgproblems
and fewer prosocial behaviors (See Table 4). Caregiver burden was unrelatedfto an
the outcome variables.

Primary Analyses

First, collinearity statistics were run for all primary ana$ysSehese results
revealed that multicollinearity was not a problem in any of the analysesldfesa Aim
1 and to test the hypothesis that heightened levels of parental uncertainty aaskihcre
caregiver burden were independently related to poorer behavioral (i.e., more
externalizing or acting out behavior), emotional (i.e., more internalizing pnshl@nd
social adjustment (i.e., fewer prosocial behaviors) in the child, three sepinarchical
regression analyses were utilized.

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, and the parentainincert
(PU) score and caregiver burden (CB) score were simultaneously enténedasdictor

variables on Step 2. The BASC-2 Externalizing Problems (EP) composite svec a&

44



the dependent variable. Neither predictor variable was significantlgdeiat
externalizing behaviors in the child, nor was the overall model signifipant@5; See
Table 5).

Internalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations iprétieninary
analyses (i.e., annual family income) were entered on Step 1, and the parentainincert
(PU) score and caregiver burden (CB) score were simultaneously enténedasdictor
variables on Step 2. The BASC-2 Internalizing Problems (IP) compositessruesl as
the dependent variable. Results revealed that the overall model was an)i(ff{8z36) =
10.08,p < .001, power = .99). Additionally, although parental uncertainty was not a
significant predictor of internalizing problems¥ .05), caregiver burden showed a trend
towards significancet(39) = -1.95p = .06; See Table 6), suggesting that there may
indeed be a relationship between higher levels of caregiver burden and child
internalizing problems.

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations iprétieninary
analyses (i.e., child age, annual family income) were entered on Step 1,dbrmesates
identified by significant correlations in the preliminary analyses @uzration of iliness)
were entered on Step 2, and the parental uncertainty (PU) score and cémagiear
(CB) score were simultaneously entered as the predictor variables on Ste &R®%e

Social Skills (SS) score served as the dependent variable. Resulteddhaakhe overall
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model was significantH(5,31) = 6.05p = .001, power = .99), however neither parental
uncertainty nor caregiver burden emerged as independent predictors of prosogiarbeha
(See Table 7).

To address Aim 2 and to test the hypothesis that parenting stress would moderate
the relationship between parental uncertainty and child adjustment outcomeshiuara
regression analyses were used. To test for moderation, the parentin¢P3jemssd
parental uncertainty (PU) variables were centered by subtractingetirefrom each
individual score. Next, an interaction term was created by multiplying titereel
parenting stress variable with the centered parental uncertainty vdR&oePU)

(Cohen, Cohen, West, & Aiken, 2003).

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the cetiered P
centered PS, and PS x PU interaction scores were entered simultaneouslicts o
Step 2. The BASC-2 Externalizing Problems (EP) composite score served as the
dependent variable. Results revealed that the overall model was signF@EgB7} =
4.94,p < .01, power = .96) and that parenting stress emerged as a significant independent
predictor of externalizing problemg41) = 3.91p < .01). However, the PS x PU
interaction term was not significant, indicating that parenting stress didau#rate the
relationship between parental uncertainty and the children’s externgimhtems in
this sample (See Table 8).

Internalizing Problems
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Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the cetitered P
centered PS, and PS x PU interaction scores were entered simultaneouslicts o
Step 2. The BASC-2 Internalizing Problems (IP) composite score serveddepdraent
variable. Results revealed that the overall model was signiflEéhB({) = 8.24p <
.001, power = .99). However, the PS x PU interaction term was not significant, indicating
that parenting stress did not moderate the relationship between parentalintycand
the children’s internalizing problems in this sample (See Table 9.

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations iprétieninary
analyses (i.e., child age, annual family income) were entered on Step 1,dbmesates
identified by significant correlations in the preliminary analyses @ugration of iliness)
were entered on Step 2, and the centered PU, centered PS, and PS x PU interagsion scor
were entered simultaneously as predictors on Step 3. The SSRS Social Skidsqi®
served as the dependent variable. Results revealed that the overall modghifiears
(F(6,32) = 9.50p < .001, power = .99) and that parenting stress emerged as a significant
independent predictor of prosocial behavi®f38) = -3.32p < .01). However, the PS x
PU interaction term was not significant, indicating that parentingsstlidshot moderate
the relationship between parental uncertainty and the children’s prosocialdsshiavi

this sample (See Table 10.
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To address Aim 3 and to test the hypothesis that parenting stress would moderate
the relationship between caregiver burden and child adjustment outcomes, tuararchi
regression analyses were used. To test for moderation, the parentin¢P3jemssd
caregiver burden (CB) variables were centered by subtracting the rapagadch
individual score. Next, an interaction term was created by multiplying titereel
parenting stress variable with the centered caregiver burden vaR&bie(B).

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the cer@ered C
centered PS, and PS x CB interaction scores were entered simultaneousiycas ian
Step 2. The BASC-2 Externalizing Problems (EP) composite score served as the
dependent variable. Results revealed that the overall model was signFi@ggB4] =
4.78,p < .01, power = .95) and that parenting stress emerged as a significant independent
predictor of externalizing problemg38) = 3.76p < .01). However, the PS x CB
interaction term was not significant, indicating that parenting stress did notatettes
relationship between caregiver burden and the children’s externalizingmpsoinlehis
sample (See Table 11).

Internalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the cer@ered C

centered PS, and PS x CB interaction scores were entered simultaneousiycas ian
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Step 2. The BASC-2 Internalizing Problems (IP) composite score serveddepdralent
variable. Results revealed that the overall model was signifiEéhB4) = 6.92p <
.001, power = .99) and that parenting stress emerged as a significant independent
predictor of internalizing problem§88) = 2.53p < .05). However, the PS x CB
interaction term was not significant, indicating that parenting stress did notateties
relationship between caregiver burden and the children’s internalizing psolvi¢iis
sample (See Table 12.

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations iprétieninary
analyses (i.e., child age, annual family income) were entered on Step 1,dbmesates
identified by significant correlations in the preliminary analyses @ugration of iliness)
were entered on Step 2, and the centered CB, centered PS, and PS x CB interagson scor
were entered simultaneously as predictors on Step 3. The SSRS Social Skidsqi®
served as the dependent variable. Results revealed that the overall modghifiears
(F(6, 29) = 10.26p < .001, power = .99) and that parenting stress emerged as a
significant independent predictor of prosocial behavig8s) = -4.95p < .01).
However, the PS x CB interaction term was not significant, indicating thexttpay
stress did not moderate the relationship between caregiver burden and the children’s
prosocial behaviors in this sample (See Table 13.

To address the first research question regarding the relationships between
demographic variables (i.e., child age, child gender, parent age, parent edudiatss), i

parameters [i.e., age at diagnosis, iliness duration, disease group (CNS vs.3)gn CN
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and parental uncertainty and caregiver burden, a series of bivariate morsaletre
conducted. Results revealed that none of the demographic variables or illnessgrarame
were significantly related to either parental uncertainty or cagetwrden (alp’s > .05;

See Table 14).

To address the second research question regarding the relationship between
parental uncertainty and caregiver burden, a bivariate correlation was @shdResults
revealed that higher levels of parental uncertainty were signifycasited to higher
levels of caregiver burden (See Table 15).

Exploratory Analyses

Findings from previous studies in pediatric cancer research have documented
differential outcomes for mothers and fathers on several dimensions of psycHologica
adjustment to their child’s illness (Kazak, Barakat, Meeske, 1997; Pai, DretagcXi,
Moore, & Youngstrom 2006; Pai et al., 2007). Although results from the preliminary
analyses in the current study did not yield significant differences betiwegndups of
caregivers (i.e., mothers, fathers, grandparents) on levels of parentéhuntger
caregiver burden, it is possible that this non significant finding is attrileutala small
sample size and thus low power to detect differences between the groups. As such, we
conducted exploratory analyses using a sample of mothers-only in anceffeditite the
variability that may be accounted for by type of caregiver.

Preliminary Analyses for Subsample of Mothers Only

A series of bivariate correlations was conducted to determine if any of the
demographic variables (i.e., child age, child gender, parent age, parent education, and

annual family income) or illness parameters [i.e., age at diagnosis, dwkilioess,
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severity of illness, disease group (Central Nervous System vs. non-Centrai®er
System)] were related to any of the outcome variables (i.e., exkenggbroblems,
internalizing problems, prosocial behaviors). With regard to the demograpiaiblgar
results revealed that higher annual family income was significeothelated with fewer
externalizing problems, and fewer internalizing problems (See Table 1) ré&fard to
illness characteristics, longer iliness duration was significanthglated with fewer
prosocial behaviors, while older child age at diagnosis was correlated with more
prosocial behaviors. No other correlations were significant (See Table dal)y Rio
determine whether significant relationships existed between the prediciables (i.e.,
parental uncertainty, caregiver burden) and the outcome variables (i.e., eiteynal
problems, internalizing problems, prosocial behaviors), a series of biveoiagtations
was conducted. Results revealed that higher levels of parental uncertamty wer
significantly related to more internalizing problems (See Table 18). Inasbntaregiver
burden was not related to any of the outcome variables.

Primary Analyses for Subsample of Mothers Only

To address Aim 1 and to test the hypothesis that heightened levels of parental
uncertainty and increased caregiver burden were independently related to poore
behavioral (i.e., more externalizing or acting out behavior), emotional (i.es, mor
internalizing problems), and social adjustment (i.e., fewer prosocial betjaviohe
child, three separate hierarchical regression analyses were utilized.

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and

coping, demographic covariates identified by significant correlations jprélieninary
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analyses (i.e., annual family income) were entered on Step 1, and the parentainincert
(PU) score and caregiver burden (CB) score were simultaneously erge¢hedpaedictor
variables on Step 2. The BASC-2 Externalizing Problems (EP) composite svec a&
the dependent variable. Neither parental uncertainty or caregiver burderelatzd to
externalizing problems, nor was the overall model signifigant.05; See Table 19).

Internalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations jprélieninary
analyses (i.e., annual family income) were entered on Step 1, and the parentainincert
(PU) score and caregiver burden (CB) score were simultaneously enténedasdictor
variables on Step 2. The BASC-2 Internalizing Problems (IP) compositessruesl as
the dependent variable. Results revealed that the overall model was ang)iff{8z28) =
6.75,p = .001, power = .97). Additionally, although parental uncertainty was not a
significant predictor of internalizing problems¥ .05), caregiver burden showed a trend
towards significance(31) = 1.84p = .08; See Table 20).

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, iliness covariates identified by significant correlations in thenprery analyses
(i.e., duration of iliness, child age at diagnosis) were entered on Step 1, and thé parenta
uncertainty (PU) score and caregiver burden (CB) score were simulthneoiesed as
the predictor variables on Step 2. The SSRS Social Skills (SS) score asithed
dependent variable. Results revealed that the overall model was signF@Ehag] =

3.66,p = .02, power = .86). Additionally, although caregiver burden was not a significant
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predictor of prosocial behavigp & .05), parental uncertainty showed a trend towards
significance {(26) = -2.03p = .06; See Table 21).

To address Aim 2 and to test the hypothesis that parenting stress would moderate
the relationship between parental uncertainty and child adjustment outcomeshluara
regression analyses were used. To test for moderation, the parentin¢P3jemssd
parental uncertainty (PU) variables were centered by subtractingetirefrom each
individual score. Next, an interaction term was created by multiplying titereel
parenting stress variable with the centered parental uncertainty vdR&biePU)
(Cohen, Cohen, West & Aiken, 2003).

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the ceftitered P
centered PS, and PS x PU interaction scores were entered simultaneouslicts o
Step 2. The BASC-2 Externalizing Problems (EP) composite score served as the
dependent variable. Results revealed that the overall model was signFi@Ega0j =
8.46,p < .001, power = .99), and that parenting stress emerged as a significant
independent predictor of externalizing problemn33) = 5.03p < .01). However, the PS
x PU interaction term was not significant, indicating that parentingsstiidsnot
moderate the relationship between parental uncertainty and the childdemisaézing
problems in this sample (See Table 22).

Internalizing Problems
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Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the d¢étitere
centered PS, and PS x PU interaction scores were entered simultaneouslicts o
Step 2. The BASC-2 Internalizing Problems (IP) composite score serveddepdraent
variable. Results revealed that the overall model was signifiEéhP0) = 6.04p =
.001, power = .98). However, the PS x PU interaction term was not significant, indicating
that parenting stress did not moderate the relationship between parentalintycand
the children’s internalizing problems in this sample (See Table 23.

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, iliness covariates identified by significant correlations in thenprery analyses
(i.e., duration of iliness, child’s age at diagnosis) were entered on Step 1, and trexicente
PU, centered PS, and PS x PU interaction scores were entered simultaagously
predictors on Step 2. The SSRS Social Skills (SS) score served as the deperaidat va
Results revealed that the overall model was signifidg®,23) = 6.87p < .001, power =
.99), and that parenting stress emerged as a significant independent predictor cdlprosoci
behaviorst(28) = -3.44p < .01). However, the PS x PU interaction term was not
significant, indicating that parenting stress did not moderate the relationshgebe
parental uncertainty and the children’s prosocial behaviors in this sampleglde&%).

To address Aim 3 and to test the hypothesis that parenting stress would moderate
the relationship between caregiver burden and child adjustment outcomes, laafrarchi

regression analyses were used. To test for moderation, the parentin¢P3jemssd
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caregiver burden (CB) variables were centered by subtracting the rapagadch
individual score. Next, an interaction term was created by multiplying titereel
parenting stress variable with the centered caregiver burden vaR&bie(B).

Externalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations iprétieninary
analyses (i.e., annual family income) were entered on Step 1, while the cer@ered C
centered PS, and PS x CB interaction scores were entered simultaneousiycas ian
Step 2. The BASC-2 Externalizing Problems (EP) composite score served as the
dependent variable. Results revealed that the overall model was signF@EBas6] =
6.77,p = .001, power = .99), and that parenting stress emerged as a significant
independent predictor of externalizing problem3Q) = 4.65p < .01). However, the PS
x CB interaction term was not significant, indicating that parenting sdrdssot
moderate the relationship between caregiver burden and the children’s lezsitgyna
problems in this sample (See Table 25.

Internalizing Problems

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, demographic covariates identified by significant correlations ipréteninary
analyses (i.e., annual family income) were entered on Step 1, while the d&€icre
centered PS, and PS x CB interaction scores were entered simultaneousiycas ian
Step 2. The BASC-2 Internalizing Problems (IP) composite score serveddepdraent
variable. Results revealed that the overall model was signiflEéhPE) = 9.13p <

.001, power =.99), and that parenting stress emerged as a significant independent
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predictor of internalizing problem§80) = -2.44p < .05). Additionally, the PS x CB
interaction term was significan(80) = 2.95p < .01), indicating that parenting stress
indeed moderated the relationship between caregiver burden and the children’s
internalizing problems in this sample (See Table 26).

Prosocial Behaviors

Following Thompson and Gustafson’s (1996) transactional model of stress and
coping, iliness covariates identified by significant correlations in thenprary analyses
(i.e., duration of iliness, child’s age at diagnosis) were entered on Step 1, and trexicente
CB, centered PS, and PS x CB interaction scores were entered simultangously a
predictors on Step 2. The SSRS Social Skills (SS) score served as the deperaitdat va
Results revealed that the overall model was signifidat, 20) = 11.79p < .001, power
=.99). Additionally, both parenting stress and caregiver burden emergeghifisasit
independent predictors of prosocial behavitf25) = -5.51p < .01;t(25) = 3.04p <
.01, respectively). However, the PS x CB interaction term was not significacgtindi
that parenting stress did not moderate the relationship between careguesr and the
children’s prosocial behaviors in this sample (See Table 27).

Exploratory Analyses for Subsample of Mothers Only

Holmbeck (2002) has warned that failing to conduct post-hoc probes of a
moderational effect can lead to false positive results about the relationshép of t
variables. Therefore, post-hoc probes of the moderational effect of parergsgyamirthe
relationship between caregiver burden and children’s internalizing problemas we
conducted. Following Holmbeck’s recommendations, first new conditional moderator

variables (i.e., low parenting stress, high parenting stress) were crdaadtfie new
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moderator variables were both multiplied by the centered caregiver burdenascozate
two new interaction terms. Finally, two hierarchical regression analys@soonducted.
Following Thompson and Gustafson’s (1996) transactional model of stress and coping,
demographic covariates identified by significant correlations in the pnalisnanalyses
(i.e., annual family income) were entered on Step 1, while the HighPSI, ceng&raddC
HighPSI x CB interaction term were entered simultaneously as predict@tep 2. The
BASC-2 Internalizing Problems (IP) composite score served as the @epeadable.
Results revealed that the interaction term was indeed signifi€ad) € 2.95p = .01).
Additionally, the slope of the regression line for high parenting stress, which is
determined by the significance of the caregiver burden main effect wasglgaant
(t(30) = 2.24p = .03) Next, following Thompson and Gustafson’s (1996) transactional
model of stress and coping, demographic covariates identified by significeglaions

in the preliminary analyses (i.e., annual family income) were entered o, Stdgde the
Low PSI, centered CB, and Low PSI x CB interaction term were entered sigautly

as predictors on Step 2. The BASC-2 Internalizing Problems (IP) composite sc@e S
as the dependent variable. Results revealed that the interaction ternieesk in
significant ((30) = 2.95p = .01). Furthermore, the slope of the regression line for low
parenting stress, which is determined by the significance of the carbgigem main

effect, was also significant(80) = -2.17 p = .04; See Figure 1).
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CHAPTER VI

DISCUSSION

The purpose of the current study was to investigate the constructs of parental
uncertainty and caregiver burden within the context of pediatric cancer. Sqégitive
present study sought to determine whether levels of parental uncertaingregider
burden were related to adjustment outcomes in children with a diagnosis of pediatric
cancer. Additionally, the moderating role of parenting stress on these pgneariiables
— child adjustment relationships was also examined. The present study was guided b
three hypotheses and two research questions.

The first hypothesis stated that heightened levels of parental unceatiaghty
caregiver burden would be independently related to poorer behavioral (i.e., nmoge act
out behaviors), emotional (i.e., more internalizing behaviors), and social (i.er, few
prosocial behaviors) in their child. Contrary to prediction, the results revealedt¢hat a
controlling for demographic and illness covariates, neither parental untgrtar
caregiver burden was significantly related to any of the adjustment owgcdhese non-
significant findings emerged in both the total sample of all parents assaeltlze
mothers-only sample. However, in both samples, the relationship between caregiver
burden and child internalizing problems showed trends toward significance in the

predicted direction, and therefore should be examined with larger samples in future
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studies. Notably, the overall regression models for internalizing problemsasatiad
behaviors were both significant, yet these effects were driven by ting s&lationship
between annual family income and the outcome variables, rather than by tloesblps
between parental uncertainty, caregiver burden, and the adjustment outcomes. In
particular, family income demonstrated a very strong relationship to childraéjis
more so than in other research conducted by in this same setting by the same set of
researchers (Colletti et al., in press). Whether this is an anomalous fingiagsdo be
determined by future research.

The second hypothesis stated that the relationship between parental uncertainty
and child adjustment outcomes (i.e., behavioral, emotional, and social) would be
moderated by parenting stress. Results revealed that the parent’s Eves®fdid not
moderate the relationships between level of parental uncertainty and the child’
behavioral, emotional, and social functioning in either the total sample of parethies, or
mothers-only sample. Notably, significant relationships did emerge betwestiipgr
stress and the internalizing problems and prosocial behavior variables in both samples
These findings suggest that although higher levels of parenting stresssseceated
with more internalizing problems and fewer prosocial behaviors, it does not apgear t
levels of parenting stress interact with levels of parental uncertaintietd ehild
adjustment outcomes.

The third hypothesis stated that the relationship between caregiver bodlen a
child adjustment outcomes (i.e., behavioral, emotional, and social) would be moderated
by parenting stress. Results revealed that in the total sample of paresitsf fgarenting

stress did not moderate the relationships between level of caregiver burden and the
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child’s behavioral, emotional, or social functioning. However, in the mothers-only
sample, parenting stress moderated the relationship between caregiesr dnd the
child’s internalizing problems. Specifically, children evidenced betterienadt
adjustment (i.e., less internalizing problems) under conditions of high caregidenbur
and low parenting stress. In contrast, children evidenced poorer emotional adjustm
(i.e., more internalizing problems) under conditions of low caregiver burden and low
parenting stress. While there is not a clear explanation for this findinguggested that
mothers who are evidencing high levels of burden due to their hands-on involvement in
the child’s treatment and care, but are not overwhelmed by the situation (denawg
lower stress), have children who are better adjusted with regard to theinreahot
functioning. On the other hand, mothers who reported low levels of both caregiver
burden and parenting stress might be distancing themselves from the situation of the
child’s iliness. As such, it is possible that these mothers are also emegtiistdhcing
themselves from their child, leaving him/her feeling isolated, withdrawn, sadraed.
Future research would benefit from a more comprehensive assessment of ppesific
child interactions via behavioral observation to address the interaction of pgreingéiss
and caregiver burden.

Finally, the first research question investigated whether levels aftphre
uncertainty or caregiver burden were related to any of the demographigesior
illness parameters. The results revealed that for both the total sampiterdf@and the
mothers-only sample, neither parental uncertainty nor caregiver burden \aé&zd tel
any of the demographic variables (i.e., child age, child sex, parent age,quareation,

annual family income) or to the illness parameters (i.e., illness duratioth agj@lat
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diagnosis, CNS involvement). These non-significant findings are surprising, anel fut
research should examine the relationships between parental uncertaimfiyecare

burden, and measures of parental adjustment, including psychological distress, coping
style or cognitive appraisal mechanisms. Additionally, more specpiecss of the

cancer treatment, such as intense chemotherapy or radiation could be independently
related to heightened levels of parental uncertainty or caregiver burdemtudately,

these variables were not assessed in the current study.

The second research question examined whether levels of parental uncertainty and
caregiver burden were significantly related to each other. In the totplesahe results
indicated that parental uncertainty and caregiver burden were significalatied to each
other, such that higher levels of uncertainty were related to higher levelsiehbur
However, when this relationship was examined in the mothers-only sample, it was not
found to be significant. This finding suggests that the relationship between parental
uncertainty and caregiver burden may indeed vary based on the type of cgeegiyer
mothers, fathers, grandparents). Future studies should examine this relatiotetgeri
more heterogeneous samples of caregivers. Qualitative research involusgfoaps
or individual clinical interviews might also offer additional insight as to the
interrelatedness of these two constructs in different populations of caszgiver

Although not a primary focus of the current study, it should be noted that one of
the demographic variables (i.e., annual family income) was stronglyatedetith all of
the outcome variables (i.e., externalizing problems, internalizing problemscgalos
behaviors). The data indicated that in the current sample, lower family incasne w

significantly correlated with more externalizing problems, more inteinglproblems,
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and fewer prosocial behaviors. These findings are consistent with previoushesea
children with a chronic illness which has frequently documented lower socioeconomic
status (SES) being related to poorer child adjustment outcomes (Thompson & Gustafson,
1996). Itis important to consider that a higher annual family income is likakgdeio a

higher level of parental education and more access to resources, whichveasse
protective factors against psychological maladjustment. Thus, future tesbardd

focus on beginning to disentangle the interrelationships between annual income and
various other demographic factors, such as parental education to determine the unique
role that each of these variables plays with regard to parent and child adjustment

chronic illness.

Strengths and Limitations

Although the current study is indeed preliminary in nature, there are lsevera
strengths that should be highlighted. First, this study utilized a relativgly $ample
size within the context of pediatric cancer, where studies with smalleresasipés are
often published. Second, the study included a sample of children with a wide age range
who were at different stages of their cancer treatment. This allowed usninexhe
relationship between “time-related” variables (i.e., child age, illnessicdyand levels
of parental uncertainty and caregiver burden. Finally, the current studgdil measure
of caregiver burden that was specifically designed for caregiversldfeshiwith cancer.
As such, it addressed several aspects of the child’'s treatment and Hatem®tunique to

the pediatric cancer experience.
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In addition to the aforementioned strengths of the current study, several
limitations should also be acknowledged. First, the study is cross-seatiowadlre,
which precludes us from identifying causal relationships between the vari8eleond,
all of the measures in the current study were based on parent self-repdntjsatibt
results might reflect shared method variance or common rater bias. Ttnodiggl
attempts were made to collect data on level of iliness severity,ribedlseverity forms
were not completed by the nurse at the time of the parent’s participation indie st
Although this lack of data for the entire sample is clearly a limitatidgheo&tudy,
previous research has documented that objective measures of illnesy segaiten
unreliable predictors of adjustment outcomes (e.g., Stein et al., 1987). Certaiatybi
argued that iliness severity could have a direct effect on a child’s adjus#sesuch,
measures of disease status should be included in future research. Finally, gitren tha
majority of the current sample self-identified as Caucasian, it is peskddl these
findings may not generalize to minority populations.

Future Directions

The current study is preliminary in nature, and although few significant
relationships emerged in the context of the current sample, the results sugdesekha
of parental uncertainty and caregiver burden should continue to be examined ingpediatr
cancer research. Future studies should utilize larger sample sizes wigtyaofar
caregivers (i.e., mothers, fathers, grandparents, etc) to help diffex¢hgatlationships
between these parenting variables and their influence on child adjustment outcomes
Additionally, findings from the current study indicated that with regard to emaétiona

adjustment, children of mothers who report high caregiver burden and low parenting
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stress appear to evidence better adjustment than children of mothers who report low
levels of both caregiver burden and parenting stress. Future studies should be conducted
to better investigate this finding, as a clear explanation is not availabléy Rina

current study relied exclusively on measures of parent self-report. Ftutdressvould

benefit from including child self-report, especially with regard to thelralvioral,

emotional, and social functioning. A better understanding of the relationships and
influence of parental uncertainty and caregiver burden on family adjustment atrjgedi
cancer research can lead to the development of interventions for familssfat poor
adjustment. These interventions can then be implemented early in the chiliretea

course in an attempt to ameliorate future difficulties. As discussed previadshnces

in medicine and the treatment of pediatric cancer have resulted in a 79% birgeate

of all pediatric cancers combined (ACS, 2006). Although huge strides have been made in
saving these children’s lives, future research should be directed at improvirguidey

of life throughout their treatment and into survivorship.
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Appendix A
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EDITION
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I nternational Classification of Childhood Cancer, Third Edition

®oooTp

PO T®

Leukemias, myeloproliferative diseases, and myelodysplastic esseas

Lymphoid leukemias

Acute myeloid leukemias

Chronic myeloproliferative dieases

Myelodysplastic syndrome and other myeloproliferative diseases
Unspecified and other specified leukemias

Lymphomas and reticuloendothelial neoplasms

Hodgkin lymphomas

Non-Hodgkin lymphomas (except Burkitt lymphoma)
Burkitt lymphoma

Miscellaneous lymphoreticular neoplasms
Unspecified lymphomas

[ll. CNS and miscellaneous intracranial and intraspinal neoplasms

VI.

VII.

~pooow

Ependymomas and choroids plexus tumor
Astrocytomas

Intracranial and intraspinal embryonal tumors

Other gliomas

Other specified intracranial and intraspinal neoplasms
Unspecified intracranial and intraspinal neoplasms

Neuroblastoma and other peripheral nervous cell tumors

a.
b.

Neuroblastoma and ganglioneuroblastoma
Other peripheral nervous cell tumors

Retinoblastoma

Renal tumors

a. Nephroblastoma and other nonepithelial renal tumors

b.
C.

Renal carcinomas
Unspecified malignant renal tumors

Hepatic tumors

a. Hepatoblastoma

b.
C.

Hepatic carcinomas
Unspecified malignant hepatic tumors

84



VIIIl. Malignant bone tumors

Osteosarcomas

Chondrosarcomas

Ewing tumor and related sarcomas of bone
Other specified malignant bone tumors
Unspecified malignant bone tumors

PO T®

IX. Soft tissue and other extraosseous sarcomas

Rhabdomyosarcomas

Fibrosarcomas, peripheral nerve sheath tumors, and other fibrous neoplasms
Kaposi sarcoma

Other specified soft tissue sarcomas

Unspecified soft tissue sarcomas

PO T®

X. Germ cell tumors, trophoblastic tumors, and neoplasms of gonads

Intracranial and intraspinal germ cell tumors

Malignant extracranial and extragonadal germ cell tumors
Malignant gonadal germ cell tumors

Gonadal carcinomas

Other and unspecified malignant gonadal tumors

®oooTp

XI. Other malignant epithelial neoplasms and malignant melanomas

Adrenocortical carcinomas
Thyroid carcinomas
Nasopharyngeal carcinomas
Malignant melanomas

Skin carcinomas

Other and unspecified carcinomas

~pooow

XIl. Other and unspecified malignant neoplasms

a. Other specified malignant tumors
b. Other unspecified malignant tumors

CNS; central nervous system.
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Appendix B

MEASURES

Demographic Form
Medical Chart Review
Severity of lliness Scale (SOIS)

(All other measures are copyrighted and must be obtained from the publisher)
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DEMOGRAPHIC INFORMATION
Subject Number:
Today’s Date:

Child’s Name: Child’'s Gender:

Mother's Name:
Father’'s Name:

Name of person filling out this form and relationship to child (e.g., mother):

Who currently lives in the household with you and your child? Please note their
relationship to the child and age (e.g., brother- 15 months, stepparent-36 years old).

Name Relation to child Age
What is your age? What wasragewhen
your child was diagnosed?
What is your What wagur spouse’sagewhen
spouse’s age? your child was diagnosed?
What is your What wagour child’s agewhen
child’s age? he/she was diagnosed?

What grade is your child in?

What is your race?
Caucasian  African American  Hispanic  Native American  Asian  Other

1 2 3 4 5 6
Parents’ Marital Status
Married Single Parent Remarried  Never Married  Other
1 2 3 4 5
Parent’s Highest Level of Education: Mother Father
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Parents’ Occupations: Mother Father

Please indicate your annual total family income: _ 0-4,999

__ 5,000-9,999

_ 10,000 — 14,999
15,000 — 19,999

20,000 -29,999

30,000 -39,999
40,000 — 49,999
50,000 — 59,999

60,000 or greater
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FORM FOR MEDICAL CHART REVIEW

Subject Number:

Child’s Diagnosis:

Date of Diagnosis:

Current Date:

Date off Treatment:

Medical Interventions Received:
(Please check whether received and indicate number of times received)

Procedure Received (check to indicate) Approx. Number of
Times
Surgery
Biopsy
Shunts
Radiation
Chemotherapy

Bone Marrow Transplant

Spinal Tap

Bone Marrow Aspiration

Other (describe)

Other (describe)

Other (describe)

Complications Secondary to Diagnosis and/or Treatment:
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SEVERITY OF ILLNESS SCALE

Subject ID: Date:

Completed By:

1. Describe the degree of impairment for this child.

1 2 3 4 5 6 7
Independent Requires some Requires
Functioning Assistance Complete
Requires no (e.g., crutches) Assistance
Assistance

2. Is it likely that there will be an improvement or worsening of this chifdjgairment
within the next year?

1 2 3 4 5 6 7
Likely to No Change Likely Likelpt
Improve Worsen

3. How often does this child require medical procedures?

1 2 3 4 5 6 7
Never Monthly Weekly Dail

4. Is it likely that there will be a change in this child’s need for medicakgiares within
the next year?

1 2 3 4 5 6 7
Decrease No Change Increase
Likely Likely Léky

5. How many times a year does this child require hospitalization?

1 2 3 4 5 6 7

Zero One or Two Many Times
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6. How much does this child participate in age appropriate activities (eeggdstchool,
involved in church, sports, scouts, social activities)

1 2 3 4 5 6 7
Participation Some Abstinence Frequently fails
Similar to that to attend school or
Of anon-ill child other activities
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Appendix C

TABLES AND FIGURE
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Table 1. Descriptive Statistics for Study Variables

Possible Range Observed Range

M(SD)

Parental

Uncertainty 31-155 47 - 111
Caregiver

Burden 28 - 140 36.88 — 103.17
Externalizing

Problems 35-100 34 - 65
Internalizing

Problems 35-100 39-73
Prosocial

Behaviors 35-140 67 — 131

71.35 (14.10)

60.61 (17.42)

46.53 (7.17)

52.40 (9.18)

99.00 (15.32)
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Table 2. Zero-Order Correlations for Demographic Variables and Outcome Variables

1. Child Sex 33 27 01 -04 -02 @ -02 19
2. Child Age 26 .13 .10 -15 -24  A1%
3. Parent Age -.04 -.08 -.20 -.06 .25
4. Parent Education S 15 -.22 20
5. Annual Family Income -32¢ -6l .34*
6. Externalizing Problems AT -.38*
7. Internalizing Problems -.34*

8. Prosocial Behaviors

*p<.05*p<.01
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Table 3. Zero-Order Correlations for lllness Characteristics and Outcome Vasiable

1. Duration of lliness -04  -31* 14 .07 34
2. CNS Involvement -2 -14  -22  -03
3.Child Age at Diagnosis -26  -31  .54*
4. Externalizing Problems AT 38
5. Internalizing Problems -.37*

6. Prosocial Behaviors

*p<.05*p<.01
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Table 4. Zero-Order Correlations for Predictor Variables and Outcome Variables

1. Parental Uncertainty 32 .06 .31  -36
2. Caregiver Burden 11 .30 -.30
3. Externalizing Problems AT 347
4. Internalizing Problems -.34*

5. Prosocial Behaviors

*p<.05**p<.01
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Table 5. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Externalizing Problems

t for within- R

Standardized step Change Cumulative F Change

Step Variable B predictors  for step R for Step

1 Family Income -.32 -2.09* 10 10 4.39*
Parental

2 Uncertainty -.07 -42 .01 A2 .29
Caregiver

Burden 12 73

*p<.05**p<.01
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Table 6. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Internalizing Problems

t for within- R

Standardized step Change Cumulative F Change

Step Variable B predictors  for step R for Step

1 Family Income -.56 -4.17*%* 31 31 17.37**
Parental

2 Uncertainty .16 1.11 .09 41 2.84
Caregiver

Burden 22 1.66

*p<.05**p<.01
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Table 7. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Prosocial Behaviors

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Child Age 42 2.95%* 31 31 7.51**
Family Income 34 2.38*
2 lllness Duration -.31 -2.25% .09 40 5.07*
Parental
3 Uncertainty -.26 -1.67 .10 .49 291
Caregiver
Burden -.16 -1.14

*p<.05 **p<.01

99



Table 8. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Externalizing Problems by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.27 -1.79 .07 .07 3.19
2 Parenting Stress 74 3.91** 27 .35 5.19**
Parental
Uncertainty -.23 -1.65
PS x PU -.24 -1.43

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 9. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Internalizing Problems by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.59 -4.63** .35 .35 21.44**
2 Parenting Stress .30 1.76 A2 A7 2.85*
Parental
Uncertainty .16 1.03
PS x PU -.13 -.84

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 10. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Prosocial Behaviors by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step

1 Child Age 40 2.84** .28 .28 6.91**

Family Income 32 2.22*
2 lllness Duration -.33 -2.44% A1 .33 5.97*
3 Parenting Stress -.54 -3.32** .26 .64 7.65%*

Parental

Uncertainty .09 .63

PS x PU -.08 -.60

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 11. Hierarchical Regression for Moderation of the Relationship Between

Caregiver Burden and Externalizing Problems by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.27 -1.70 .07 .07 2.88
2 Parenting Stress .61 3.76** .29 .36 5.09**
Caregiver
Burden -.19 -1.17
PS x CB -.24 -1.53

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p < .05; ** p

<.01
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Table 12. Hierarchical Regression for Moderation of the Relationship Between

Caregiver Burden and Internalizing Problems by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.53 -3.84** .29 .29 14.76**
2 Parenting Stress .38 2.53* 16 45 3.37*
Caregiver
Burden .02 A1
PS x CB .08 .57

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p <.05; ** p

<.01
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Table 13. Hierarchical Regression for Moderation of the Relationship Between

Caregiver Burden and Prosocial Behaviors by Parenting Stress

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step

1 Child Age 44 3.05** .32 .32 7.72%*

Family Income .36 2.45*
2 lllness Duration -.29 -2.11* .08 40 4.45*
3 Parenting Stress -.68 -4.95** .28 .68 8.38**

Caregiver

Burden 27 1.98

PS x CB -.07 -.52

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p <.05; ** p

<.01
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Table 14. Zero-Order Correlations for Demographic Variables and Predictor Variables

1. Child Sex 33 27 01 -04 -01 -16
2. Child Age 26 .13 10 -15  -20
3. Parent Age -04 -08 -03  -06
4. Parent Education S -.23 17
5. Annual Family Income -23 -.05
6. Parental Uncertainty 32*

7.Caregiver Burden

* p < .05;* p<.01
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Table 15. Zero-Order Correlations for lllness Characteristics and Predictoratsées

1. Duration of lliness -04  -31*  -21  -16
2. CNS Involvement -2 .26 -10
3.Child Age at Diagnosis -07  -01

32*

4. Parental Uncertainty

5. Caregiver Burden

*p<.05**p<.01
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Table 16. Zero-Order Correlations for Demographic Variables and Outcome Variables

for Mothers only

2 3 4 5 6 7 8

1. Child Sex 39%  B4* 06 -19 -.10 .02 20
2. Child Age 52 .06 .05 -18  -15 25
3. Parent Age 01 -08 -22 -04 33
4. Parent Education 40% .23 -12 10
5. Annual Family Income -34*  -.60™ .34
6. Externalizing Problems A9% - 56

-27

7. Internalizing Problems

8. Prosocial Behaviors

*p<.05 *p<.01
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Table 17. Zero-Order Correlations for lllness Characteristics and Outcome Vasifdile

Mothers Only

1. Duration of lliness -09  -31 11 .02 -42*
2. CNS Involvement -3 -17  -27  -03
3.Child Age at Diagnosis -30  -20  42*
4. Externalizing Problems 49 -.56™
5. Internalizing Problems -.27

6. Prosocial Behaviors

*p<.05 *p<.01
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Table 18. Zero-Order Correlations for Predictor Variables and Outcome Variables for

Mothers Only

1. Parental Uncertainty .07 22 3+ -28
2. Caregiver Burden 29 .34 -.22
3. Externalizing Problems A9 -.56™
4. Internalizing Problems -.27

5. Prosocial Behaviors

*p<.05*p<.01
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Table 19. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Externalizing Problems for Mothers Only

t for within- R

Standardized step Change Cumulative F Change

Step Variable B predictors  for step R for Step

1 Family Income -.35 -2.04* A2 A2 4.16*
Parental

2 Uncertainty .09 46 .07 19 1.15
Caregiver

Burden .25 1.44

*p<.05**p<.01
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Table 20. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Internalizing Problems for Mothers Only

t for within- R

Standardized step Change Cumulative F Change

Step Variable B predictors  for step R for Step

1 Family Income -.55 -3.63** 31 31 13.14**
Parental

2 Uncertainty .23 1.45 A2 42 2.77
Caregiver

Burden 27 1.84

*p<.05**p<.01
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Table 21. Hierarchical Regression for Parental Uncertainty and Caregiver Burden on

Prosocial Behaviors for Mothers Only

t for within-
Standardized step Change Cumulative F Change
Step Variable B predictors R for Step
Child Age at
1 Diagnosis 31 1.64 .26 4.22*
lliness
Duration -.30 -1.60
Parental
2 Uncertainty -.35 -2.03 40 2.55
Caregiver
Burden -.13 - 77

*p<.05 **p<.01
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Table 22. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Externalizing Problems by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.30 -1.76 .09 .09 3.10
2 Parenting Stress .80 5.03** 45 .54 9.43**
Parental
Uncertainty -.34 -2.11*
PS x PU .06 42

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 23. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Internalizing Problems by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
1 Family Income -.58 -4.04 34 .34 16.35**
2 Parenting Stress .26 1.52 A2 46 2.06
Parental
Uncertainty 14 .80
PS x PU -.03 -.20

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 24. Hierarchical Regression for Moderation of the Relationship Between Parental

Uncertainty and Prosocial Behaviors by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
Child Age at
1 Diagnosis .30 1.64 .26 .26 4.51*
lliness
Duration -.32 -1.76
2 Parenting Stress -.60 -3.44** 34 .60 6.53**
Parental
Uncertainty .06 34
PS x PU -.07 -.49

Note: PS x PU = Parenting Stress by Parental Uncertainty Interaction Term; * p < .05;

**p < .01
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Table 25. Hierarchical Regression for Moderation of the Relationship Between
Caregiver Burden and Externalizing Problems by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step

1 Family Income -.30 -1.67 .09 .09 2.78
2 Parenting Stress 74 4.65** 42 51 7.48**

Caregiver

Burden -.19 -1.22

PS x CB 15 .99

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p < .05;

**p < .01
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Table 26. Hierarchical Regression for Moderation of the Relationship Between
Caregiver Burden and Internalizing Problems by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step

1 Family Income -.52 -3.31** 27 27 10.94**
2 Parenting Stress -.33 -2.44* 31 .58 6.47**

Caregiver

Burden -.06 -41

PS x CB 41 2.95**

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p < .05;

**p < .01

118



Table 27. Hierarchical Regression for Moderation of the Relationship Between

Caregiver Burden and Prosocial Behaviors by Parenting Stress for Mothers Only

t for within- R
Standardized step Change Cumulative F Change
Step Variable B predictors  for step R for Step
Child Age at
1 Diagnosis .29 1.45 .26 .26 4.07*
lliness
Duration -.32 -1.62
2 Parenting Stress -.84 -5.51** 49 A5 12.76**
Caregiver
Burden 45 3.04**
PS x CB -.10 -.67

Note: PS x CB = Parenting Stress by Caregiver Burden Interaction Term; * p < .05;

**p < .01
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Child Internalizing Problems
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Caregiver Burden

Figure 1. Regression lines for relationships between caregiver burden and child
internalizing problems as moderated by parenting stress (2-way traejagD =

standard deviation.
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