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CHAPTER ONE 

INTRODUCTION 

With advances in medical care, individuals with spina bifida (SB) are now 

expected to live well into adulthood (Oakeshott, Hunt, Poulton, & Reid, 2010), but they 

are also susceptible to many potentially life-threatening secondary health conditions, 

including pressure sores and urinary tract infections. As such, individuals with SB are 

required to maintain an extensive, complex medical regimen, and adherence to this 

regimen is critical in preventing medical complications. Given the complexity of this 

condition, it is not surprising that past research has shown that youth with spina bifida 

(SB) have poorer psychosocial outcomes compared to typically developing (TD) youth 

(Ammerman et al., 1998, Holmbeck & Devine, 2010, Holmbeck et al., 2003, 2010, 

Murray et al., 2015) and poorer quality of life than both typically developing youth and 

youth with other chronic illnesses (Murray et al., 2015). Studies have also found that 

many demographic (i.e., SES) and illness-severity (e.g., number of shunt revisions) 

factors affect quality of life, but modifiable factors affecting quality of life have not yet 

been identified in this population. Quality of life is an especially important factor for 

youth with SB as past research has implicated quality of life as an important predictor of 

health outcomes, including adherence (Rodis & Kibbe, 2010; Loon, Jin, & Jin, 2015; 

Martinez, Prado-Aguilar, Rascon-Pacheco, & Valdivia-Martinez, 2008). 
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 Parents of youth with chronic illnesses, including SB, are at risk for increased 

stress and poorer psychosocial functioning (Holmbeck et al., 1997; Wallander, Pitt, & 

Mellins, 1990). Parents of these children may have difficulty managing all of their 

responsibilities, including caring for their child and, thus, may experience more stress, 

worry, and depressive symptoms (Greenley, Holmbeck, & Rose, 2006; Holmbeck et al., 

2003; Kelly et al., 2008; Singh, 2003). If parents experience distress and stress, this may 

negatively impact their child’s level of psychosocial adjustment, including quality of life. 

In fact, in some pediatric populations (e.g., cerebral palsy, diabetes, epilepsy), parent 

factors have been found to impact QOL above and beyond illness severity (Bolghan-

Abadi, Kimiaee, & Amir, 2011; Aran, Shaley, Biran, & Gross-Tsur, 2007). Though more 

research is needed to assess the impact of parent factors on quality of life, it is possible 

that this impact may be especially salient in youth with SB, as youth with SB depend on 

parents for both medical and non-medical caregiving needs.  

 A review of the current literature reveals a lack of understanding of the parent 

factors and behaviors that may impact quality of life in youth with SB. The current study 

seeks to address these gaps by testing longitudinal, multi-method, and multi-informant 

models of these individual and family factors. The following sections provide an 

overview of the current research on parent functioning in relation to youth quality of life 

in families of youth with SB and how parenting behaviors may mediate the relationship 

between parent and youth functioning. Weaknesses and gaps in the current literature are 

identified, and a detailed description of the current study is provided.  

  



 
 

3 

 

CHAPTER TWO 

REVIEW OF THE RELEVANT LITERATURE 

Health-related Quality of Life in Youth with Spina Bifida 

Spina bifida (SB) is a relatively common congenital birth defect that occurs in 

approximately 3 of every 10,000 live births in the United States (Centers for Disease 

Control and Prevention, 2011). SB occurs in the early weeks of gestation, when the 

neural tube fails to close completely. SB is associated with a number of complications, 

including paralyzed lower extremities, urinary and bowel dysfunction, and hydrocephalus 

(Copp, Adzick, Chitty, Fletcher, Holmbeck, & Shaw, 2015). Additional medical and non-

medical difficulties associated with SB include motor, orthopedic, sensory, 

neurocognitive, self-care, and social issues (Zukerman, Devine, & Holmbeck, 2011). The 

severity of SB varies, and these variations are partly dependent on the level of the spinal 

lesion and neurological complications, such as the number of shunt infections and 

revisions (Copp et al., 2015). Given the risk for secondary medical conditions and 

complications, individuals with SB often follow an extensive medical regimen, including 

medications, catheterization, bowel programs, skin checks, and shunt monitoring 

(Zukerman, et al., 2011). Advances in medical care have increased the life expectancy of 

individuals with SB, and many live well into adulthood (Oakeshott, et al., 2010). 

Adherence to these prescribed tasks is critical as these individuals seek to maintain their 

health in early adulthood. 
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The World Health Organization (WHO) defines quality of life as “an individual’s 

perception of their position in life in the context of the culture and value systems in which 

they live, and in relation to their goals, expectations, and concerns” (The WHOQOL 

Group, 1995). Health-related quality of life (HRQOL), specifically, focuses on how 

individuals with a chronic health condition perceive the impact of their condition on their 

physical and psychological functioning (Walters, Hays, Spritzer, Fridman, & Carter, 

2002).  Interest in HRQOL has increased recently due to the increasing number of 

individuals with chronic illnesses who live longer. HRQOL has also been implicated as 

an important predictor of health outcomes, including adherence (Rodis & Kibbe, 2010; 

Loon et al., 2015; Martinez et al., 2008).   

Several recent studies have assessed HRQOL in youth with SB. Children and 

adolescents with SB have been found to have significantly lower HRQOL than both 

typically developing youth (Murray et al., 2015; Zegers et al., 2015) and youth with other 

chronic health conditions (e.g., asthma, ADHD, depression, diabetes; Murray et al., 

2015). A review of the literature revealed three longitudinal studies assessing HRQOL in 

youth with SB (Parekh et al., 2006; Bellin et al., 2013; Murray et al., 2015), and each of 

these studies found that, though overall, HRQOL remains stable within the population, 

there may be variations within subjects (i.e., for some individuals, HRQOL increases 

over time, while for others it decreases). This variability of course highlights the 

importance of identifying factors that may affect HRQOL in individuals with SB.  

Research has shown that HRQOL in individuals with SB is affected by factors such 

as age, gender, socioeconomic status (SES), and severity of medical issues (e.g., number 
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of operations, bladder incontinence, mobility impairment, and pain; Murray et al., 2015; 

Sawin & Bellin, 2010). While these factors are important to consider, they are also non-

modifiable demographic factors or difficult-to-modify illness-specific factors. Given the 

likelihood that individuals with SB will have poor quality of life and the role that 

HRQOL seems to play in medical adherence, determining modifiable factors that 

influence HRQOL is an important step in developing appropriate interventions to 

improve functioning for individuals with SB. One such modifiable factor is the family 

environment. Familial correlates of HRQOL have not been studied as frequently as have 

demographic and individual factors.  

Parent Adjustment in the Families of Youth with Spina Bifida 

Parent characteristics have a major influence on all (typically developing [TD] or 

non-TD) children’s well-being and adjustment. For example, both maternal and paternal 

depression have been found to be associated with more child problems, such as 

behavioral issues and internalizing symptoms (Ringoot et al., 2015). In the context of 

pediatric chronic illness, research has consistently demonstrated that parenting 

characteristics can have wide-ranging effects on child and family system adjustment 

(Thompson & Gustafson, 1996). In fact, in some pediatric populations (e.g., cerebral 

palsy, diabetes, epilepsy), parent factors have been found to impact QOL above and 

beyond illness severity (Bolghan-Abadi, Kimiaee, & Amir, 2011; Aran, Shaley, Biran, & 

Gross-Tsur, 2007).  

Parents of youth with chronic health conditions face unique challenges, including the 

management of a child’s medical regimen, stress related to the child’s health status, and 
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uncertainty regarding the child’s current and future independence (Mullins et al., 2007). 

The clinical symptoms of SB place considerable physical, psychological, and social 

demands on both individuals with SB and their families (Greenley et al., 2006; Holmbeck 

et al., 2003; Kelly et al., 2008; Singh, 2003). Family relationships are particularly 

important for youth with SB, since these youth tend to be more socially isolated from 

their peers than TD children (Holmbeck et al., 2003). Additionally, the majority of youth 

with SB complete multiple daily medical routines with at least some assistance from a 

parent or other caretaker (Copp et al., 2015). Thus, youth with SB are especially reliant 

on their parents, and, therefore, may be more affected by parent adjustment and behaviors 

than TD youth. Three distinct parent adjustment factors will be examined further due to 

their potential impact on HRQOL in youth with SB – parent distress, parenting stress, and 

SB-specific parenting stress.  

Parent Distress  

Parent distress includes personal distress experienced by a person (who is also a 

parent). Parent distress is operationalized as the parent’s psychosocial functioning or 

degree of extreme anxiety, sorrow, or pain an individual experiences. Global 

psychological distress includes internalizing symptoms such as depression, anxiety, and 

somatic symptoms (Friedman et al., 2004). Compared to parents of TD children, parents 

of youth with chronic health conditions have been found to report higher levels of distress 

(Power & Franck, 2008). Specifically, parents of children living with a chronic illness 

have reported elevated rates of depression, anxiety, and post-traumatic stress symptoms 

(Breslau, Staruch, & Mortimer, 1982; Hauenstein, 1990; Quittner & DiGirolamo, 1998).  
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Some parents of children with SB have been found to experience clinical levels of 

global psychological distress (e.g., depressive symptoms, anxiety, somatic complaints; 

Holmbeck et al., 1997). A meta-analysis of 15 studies revealed a consistent negative 

impact of SB on the psychological adjustment of parents (Vermaes, Janssens, Bosman, & 

Gerris, 2005). Parents of youth with SB are at risk for feeling more isolated, being less 

adaptable to change, and holding less optimistic views about the future. Demographic 

factors that contribute to the experience of anxiety and depression in the parents of youth 

with SB include caregiver and child age and employment status/income (Malm-Buatsi, et 

al., 2015). Illness-specific factors, such as lesion level (a proxy for illness severity) and 

shunt status, have also been found to be associated with the experience of anxiety and 

depression in these parents (Malm-Buatsi et al., 2015; Grosse et al., 2009). It possible 

that the burden of monitoring for shunt malfunctions – a task that requires input from the 

child and is without clear physical indicators – may increase parental anxiety. 

Additionally, caring for a more severely affected child may include increased frequency 

of doctor’s visits and medical responsibilities for parents. These increased 

responsibilities, as well as the uncertainty of the course of illness, may cause increased 

parental distress. However, it is unclear how the experience of personal distress by a 

parent impacts youth adjustment, specifically HRQOL. It is possible that increased parent 

distress may impact HRQOL in youth with SB. In fact, one study found that maternal 

psychological distress predicted lower HRQOL in youth with SB (Abad, 2007). Still, 

more research is necessary to elucidate this relationship. 
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Parenting Stress 

 Parents are often faced with balancing many responsibilities, and, therefore, may 

experience an increased amount of stress (when compared to non-parents). Parenting 

stress is operationally defined as the mental or emotional strain or pressure an individual 

experiences as a direct result of being a parent. For example, this includes the stress a 

caretaker experiences due to enforcing bedtimes, preparing meals, or arranging after-

school activities. Studies of mothers of youth with SB have found that more than one-

third of these mothers experience clinically significant levels of parenting stress 

(Kanaheswari, Razak, & Ong, 2011).  

 Increased stress may be experienced by parents of youth with SB for a number of 

reasons. While increased stress for parents of youth with SB may be related to disease-

related factors (discussed below), there are a number of non-disease-related factors that 

impact the experience of stress for parents. For example, ethnic minority parents report 

significantly higher levels of parenting stress due to societal disadvantages such as lower 

income, single parenthood, and assimilation/acculturation (Nomaguchi & House, 2013). 

One study comparing parenting stress between mothers of youth with SB and mothers of 

able-bodied children found that mothers of youth with SB had lower educational levels, 

were more likely to be single parents, and were more likely to be unemployed (Ong, 

Norshireen, & Chandran, 2010). These life stressors as well as maternal mental health 

status and mother-report of child’s adaptive skills were proposed to moderate the impact 

of SB on parenting stress in these individuals (Ong, Norshireen, & Chandran, 2010).  
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 Parenting stress is associated with both parenting behaviors and child adjustment. 

Parenting stress decreases the quality of the parent-child relationship (Turner et al., 2010) 

and is predictive of non-optimal social-emotional and cognitive outcomes for children 

and adolescents (Deater-Deckard, Chen, & El Mallah, 2013). While increased parenting 

stress has been found to be associated with decreased youth HQOL in other illness 

populations (e.g., obesity; Frontini, Moreira, & Canavarro, 2016), studies investigating 

the specific impact of parenting stress on HRQOL for youth with SB are necessary. 

SB-specific Parenting Stress  

Parenting a child with a longstanding or life-threatening illness is challenging and can 

have a negative impact on many aspects of the parent’s life. Parents of these children 

often have difficulty balancing caring for their child with other responsibilities such as 

work life, social life, managing finances, and other household tasks. As a result, they may 

feel overwhelmed or incompetent and, therefore, experience more stress and worry 

(Power & Franck, 2008). Parenting a child with SB has negative effects on parent stress 

levels. In fact, parents of children with SB appear to experience more stress than parents 

of TD children (Holmbeck et al., 1997; Wallander et al., 1990). One qualitative study 

found that parents of youth with SB consistently describe adhering to daily medical 

regimen as a major challenge in their everyday lives (Sawin, Belling, Roux, Buran, Brei, 

& Fastenau, 2003). This same study found that balancing independence-dependence 

needs of youth with SB was a significant daily stressor for these parents. Stress that is a 

direct result of these disease-related factors can be described as SB-specific parenting 

stress. 
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One factor found to significantly impact SB-specific parenting stress experienced by 

mothers of youth with SB is the need for clean intermittent catheterization (CIC; 

Kanaheswari, Razak, & Ong, 2011). CIC is a technique used in the management of 

bladder dysfunction for many individuals with SB, and needs to be performed as often as 

once ever 4-6 hours each day. Maintaining this schedule, or reminding a child to maintain 

this schedule, significantly impacts the level of parenting stress experienced by mothers 

of youth with SB. Another SB-specific factor found to affect parenting stress is 

ambulatory status of the child (Antiel et al., 2016). Parents of youth with SB who are able 

to walk independently report lower parenting stress than parents of youth who are wheel-

chair bound (Antiel et al., 2016). Mobility and bladder and bowel dysfunction in 

individuals with SB are ongoing stressors for these individuals and their caregivers.  

Spina bifida is a condition that can affect both physical and cognitive functioning, and 

the severity of deficits in functioning likely impacts parenting stress. One study found 

that the severity of physical dysfunctions, but not cognitive deficits, was associated with 

increasing parenting stress in mothers of youth with SB (Vermaes, Janssens, Mullaart, 

Vinck, & Gerris, 2008). Given the heterogeneity of impairments associated with SB, it is 

likely the SB-specific parenting stress is not uniform across all parents of youth with SB. 

However, given the negative impact of general parenting stress on youth outcomes 

(Turner et al., 2010; Deater-Deckard et al., 2013), it can be hypothesized that increased 

SB-specific parenting stress may also lead to poorer child outcomes, including HRQOL. 

Again, more research on SB-specific parenting stress and HRQOL is necessary to fully 

understand this relationship.   
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Summary 

 In summary, parenting a child with a chronic illness (e.g., SB) can profoundly 

impact parents’ personal experiences. Parents of youth with SB are at an increased risk 

for experiencing personal distress (anxiety, depression, internalizing symptoms) and 

parenting stress, both general and SB-specific. Youth with SB may be especially affected 

by these three distinct parent factors due to their increased reliance on their parents as 

medical caregivers. However, it is unclear how parental distress, parenting stress, and 

SB-specific parenting stress impact youth adjustment, specifically youth HRQOL.  

Parenting Behaviors in Families of Youth with Spina Bifida 

Research has shown that parents of youth with SB exhibit differences in parenting 

behaviors as compared to parents of TD youth. Specifically, mothers of children with SB 

have been found to display more psychological control than mothers of TD children 

(Holmbeck, Shapera, & Hommeyer, 2001). Psychological control – psychological 

methods of controlling a child that prevent the child from developing as an autonomous 

individual – is associated with negative psychosocial outcomes for all children (Barber, 

1996). Additionally, parents of children with SB have been found to exhibit higher levels 

of intrusiveness and authoritarian parenting than parents of TD youth (Holmbeck et al., 

2002; Sawin et al., 2003; Seefeldt et al., 1997; Vermaes et al., 2005). 

As would be expected, adaptive parenting behaviors are associated with positive 

psychosocial adjustment outcomes in youth; similarly, maladaptive parenting behaviors 

are associated with negative psychosocial adjustment outcomes in youth (Lamb & Lewis, 

2010). For example, increases in these psychological control and authoritarian parenting 
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may limit a child’s autonomy (Holmbeck et al., 2002; Sawin et al., 2003; Seefeldt et al., 

2007; Vermaes et al., 2005). However, parental acceptance – the degree to which a parent 

is affectionate, approving, emotionally supportive, and involved – is associated with 

positive outcomes (Holmbeck et al., 2001). Higher levels of parental acceptance and 

parental behavioral control – the degree to which the parent makes rules and regulations, 

sets limits on the child’s activities, and enforces these rules and limits – have been found 

to be associated with higher levels of medical adherence in youth with SB (O’Hara and 

Holmbeck, 2012). As in other chronic illness populations (e.g., cerebral palsy, Aran et al., 

2007; Tezcan & Simsek, 2013), these behaviors may be linked to less desirable child 

outcomes, including lower levels of HRQOL, for youth with SB. 

A number of factors may impact parenting behaviors. Child-specific factors, such as 

temperament, affect the behaviors demonstrated by parents (Deater-Deckard et al., 2013). 

However, factors unrelated to the child, including levels of parent distress, parenting 

stress, and SB-specific parenting stress may influence parenting behaviors. High 

emotional distress and high levels of parenting stress may impair parents’ abilities to 

manage the demands of complex medical treatments, make medical decisions, and, affect 

the way an individual behaviorally parents their child. For example, personal distress and 

high levels of parenting stress have been found to decrease parental warmth and provoke 

harsh, reactive caregiving (Power & Franck, 2008; Deater-Deckard & Scarr, 1996). 

Parents reporting higher levels of parenting stress are more likely to be authoritarian, 

harsh, and negative in their interactions with their children (Deater-Deckard & Scarr, 

1996). However, empirical studies comparing parents of chronically ill and TD children 
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have demonstrated mixed findings. A meta-analysis of parenting characteristics in the 

context of chronic illness found that parents of children with chronic illnesses – parents 

who presumably are under an increased level of stress and are at greater risk for 

experiencing personal distress – are more caring and accepting, while others have shown 

the opposite – parents of chronically ill children are less caring, sensitive, and positive 

(Pinquart, 2013). One recent study found that parents of children with a chronic medical 

condition (obesity) were more likely to demonstrate permissive parenting, and that this 

permissive parenting style mediated the relationship between parenting stress and youth 

HRQOL (Frontini, Moreira, & Canavarro, 2016). Parenting behaviors have potential to 

play a mediating role between parent factors and youth HRQOL. More research focused 

on how parent factors influence parenting behaviors and, subsequently, how these 

behaviors impact child adjustment (including HRQOL) is necessary. 

Limitations of the Current Literature  

Several methodological issues exist in studies that have been conducted to date. The 

use of (a) single methods (e.g., questionnaire report only), (b) single reporters (e.g., child-

report only), (c) cross-sectional designs, and (d) bivariate analytic strategies are among 

the most prominent weaknesses of current literature in this area.  

Use of multiple methods and reporters has been encouraged within research in 

general, and research with individuals with SB specifically (Holmbeck et al., 2006). 

However, studies assessing parent factors that may affect child functioning of youth with 

SB often include only parent report on both parent and youth factors (e.g., Ong, 

Norshireen, & Chandran, 2011). The use of a single reporter introduces the limitation of 
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common-method variance. This limitation is especially important to address in this 

population as stress experienced by parents may bias their perception of their child’s 

functioning (especially psychological functioning). Therefore, the use of multiple 

methods (e.g., questionnaires and observational methods) and multiple reporters is 

imperative when studying the effect of parent functioning on youth functioning.  

Additionally, a review of the literature revealed that fathers are rarely included in data 

collection and/or analyses. Many studies have focused on maternal adjustment to chronic 

illness, as mothers are often the child’s main caregiver (Thompson & Gustafson, 1996). 

However, differences may exist between mothers and fathers in their adjustment and 

coping with chronic illness. There may also be differences in how children respond to 

mother behaviors versus father behaviors. In fact, the same parenting behaviors 

(acceptance, behavioral control, psychological control) were found to be associated with 

different outcomes in youth with SB depending on whether the behavior was exhibited by 

a mother or father (O’Hara & Holmbeck, 2012). It has been hypothesized that mothers 

may experience more psychological distress than fathers, given their higher exposure to 

illness-related situations in the role of primary caregiver (Vermaes, 2005). However, 

more studies including fathers of youth with SB will need to be conducted to test this 

hypothesis. 

Research with youth and families is improved when grounded in a developmental 

framework. One way to establish a developmental framework is to examine these 

processes over time using longitudinal data. Much of the literature concerning parent 

mental health and stress and child outcomes to date is cross-sectional (e.g., Malm-Buatsi 
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et al., 2015). Though significant relationships have been found between parent stress and 

mental health concerns and child outcomes, these significant relationships are 

correlational and cannot permit causal conclusions.  Three studies were identified that 

specifically examine changes in HRQOL in youth with SB over time (Parekh et al., 2006; 

Bellin et al., 2013; Murray et al., 2015). These longitudinal studies mark an improvement 

in study methodology. However, the literature on quality of life in youth with SB would 

be improved with longitudinal studies that include more assessment points extending 

over a longer period of time, as each of the three identified studies included only two 

time points, with time between assessment points ranging from six months to two years. 

The use of longitudinal moderation and mediation designs to assess outcomes has been 

recommended for research with families of youth with SB (Holmbeck et al., 2006; 

Holmbeck & Devine, 2010).  By studying potential mechanisms that underlie the 

relationship between parent functioning and youth functioning over time, findings can 

reveal both the nature of this relationship and why it exists.  

The current study, therefore, seeks to address these limitations of the current literature 

by including (a) questionnaire and observational measures of family functioning, (b) 

youth-, mother-, and father- reports, (c) longitudinal data to examine the impact of parent 

factors (distress, parenting stress, and SB-specific parenting stress) on youth HRQOL 

over time, and (d) the use of a mediation design to assess the relationship between these 

parent factors and youth HRQOL as mediated by parenting behaviors for youth with SB.  
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The Current Study 

The current study aimed to investigate parent factors and parenting behaviors in 

relation to child HRQOL in youth with SB. Three distinct parent variables, parent distress 

(distress as an individual), parenting stress (stress as a parent), and SB-specific parenting 

stress (stress of parenting a child with a SB) were examined in this study. (For a related 

discussion of distinctions among these parent factors, see Friedman et al., 2004. Please 

note that in this manuscript, parent distress is referred to as “psychosocial functioning.”) 

Specifically, this study aimed to differentiate the impacts of parent distress, parenting 

stress, and SB-specific parenting stress on youth HRQOL (Figure 1). The current study 

also aimed to investigate the role of parenting behaviors (acceptance, psychological 

control, and behavioral control) as mediators of the relationship between the 

aforementioned parent factors and youth HRQOL (Figure 2). It is believed that findings 

from this study will inform future research, as well as the development of evidence-based 

family interventions aimed at improving psychosocial functioning and quality of life in 

this population. 

Study Hypotheses 

 The present study had three objectives. The first objective was to identify 

relationships between the parent variables and youth HRQOL. It was hypothesized that 

higher levels of parent distress, parenting stress, and SB-specific parenting stress will be 

associated with lower levels of youth HRQOL (Hypotheses 1a-1c; Figure 1). These 

hypotheses were tested both cross-sectionally and longitudinally, with parent variables at 

Time 1 predicting youth HRQOL at Time 1, Time 2, and Time 3. It was hypothesized 
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that the relationship between parent variables and youth HRQOL will gradually become 

less robust as time is extended.  

 The second objective was to determine which of the three parent variables (parent 

distress, parenting stress, and SB-specific parenting stress) best predicts levels of youth 

HRQOL. It was hypothesized that parent distress will be the most robust predictor, with 

higher levels of parent distress at Time 1 being associated with lower levels of youth-

reported HRQOL at Time 2 and Time 3 (Hypothesis 2). 

 The third objective was to examine the parent variables (parent distress, parenting 

stress, SB-specific parenting stress), parenting behaviors (acceptance, behavioral control, 

psychological control), and youth HRQOL in a single model (Figure 2). Specifically, it 

was predicted that higher levels of parent distress would predict higher levels of parental 

psychological control and lower levels of parental acceptance and behavioral control, 

which will, in turn, predict lower levels of youth HRQOL (Hypothesis 3a). The same 

predictions were made for other parent variables (i.e., parenting stress and SB-specific 

parenting stress; Hypothesis 3b-3c).  

 

Figure 1. Model for Objective 1: The Association Between Parent Distress and Stress and 

Youth HRQOL in Youth with Spina Bifida 
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Figure 2. Model for Objective 3: Parenting Behaviors as Mediators of the Association Between Parent Distress, Parenting Stress, and 

SB-specific Parenting Stress and Youth HRQOL in Youth with Spina Bifida. 
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CHAPTER THREE 

METHODS 

Participants 

Participants were recruited from an ongoing longitudinal study examining family 

and peer relationships, neuropsychological functioning, and psychological adjustment 

(e.g., Devine, et al., 2012). The current study focuses on the psychosocial and family 

functioning of families of youth with SB, with time points spaced two years apart. (The 

present study’s analyses focus on the first three time points: Time 1(baseline), Time 2 (2 

years), and Time 3 (4 years)). Families of youth with SB were recruited from four 

Midwestern hospitals and a statewide SB association. Families were recruited in person 

at regularly scheduled clinic visits and through recruitment letters. Interested families 

were screened in person or by phone by a member of the research team.  Families were 

invited to participate if the child met the following criteria at Time 1: (a) diagnosis of SB 

(including myelomeningocele, lipomeningocele, and myelocystocele); (b) age 8-15 years; 

(c) ability to speak and read English or Spanish; (d) involvement of at least one primary 

caregiver; and (e) residence within 300 miles of Loyola University Chicago (to allow for 

data collection at participants’ homes). 

 A total of 246 families were approached during recruitment, and 163 families 

agreed to participate. Of these 163 families, 21 families could not be contacted or 
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declined to participate after their initial consent and two families did not meet inclusion 

criteria. The final sample of participants included 140 families of children with SB (at 

Time 1, 53.6% female, Mage = 11.40).  

Procedure 

The current study was approved by university and hospital Institutional Review 

Boards and utilized a multi-method, multi-informant longitudinal research design.  Data 

were collected by trained undergraduate and graduate student research assistants during 

home visits that lasted approximately three hours. At Time 1, two 3-hour home visits 

were conducted, and two and four years later, at Time 2 and Time 3 respectively, only 

one 3-hour home visit was conducted. For home visits with families who primarily spoke 

Spanish in the home, at least one research assistant was bilingual. Informed consent from 

parents and assent from youth were obtained at the beginning of the first visit. Parents 

completed releases of information to allow for data collection from medical charts, health 

professionals, and school teachers. The larger protocol involved youth, parent, teacher, 

health professional, and peer questionnaires; youth, parent, and peer interviews; youth 

neuropsychological testing; videotaped family interaction tasks of the child and his/her 

parent(s); and videotaped peer interaction tasks of the youth and his/her friend.  Parents 

completed identical questionnaires separately.  Questionnaires that were only available in 

English were adapted for Spanish speakers using forward and back translation by a 

trained translation team from the University of Houston. The current study used youth- 

and parent-reported questionnaire data and observational data of family interaction tasks.  

Families received $150, a t-shirt, and a pen as compensation for participation at each 
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time point. At Time 3, a sub-sample of participants was over 18 years old. For these 

participants, only the target young adult completed questionnaires, interviews, and 

neuropsychological assessments. No family or peer interaction tasks were completed 

during these “over 18” visits. Young adults received $100 as compensation for 

participation at this time point. 

Measures 

Covariates 

 Demographics. At Time 1 parents reported on youth and family demographic 

information through questionnaires. Parents reported on child age, gender, and 

race/ethnicity. Parents also reported on their own gender, ethnicity, education, 

employment, income, and relationship to child. The Hollingshead Index of 

socioeconomic status (SES) was computed using parents’ education and occupation, with 

higher scores indicating higher SES (Hollingshead, 1975).  

 Youth Illness Severity. Parents completed the Medical History Questionnaire 

(MHQ; Holmbeck et al., 2003). This survey contains questions about youth’s disease-

specific medical information, including bowel and bladder functioning, ambulation, 

medications, providers and frequency of medical care, and surgery history. In addition to 

the MHQ, data were collected from participants’ medical charts to assess the following 

information: type of SB (i.e., lipomeningocele, meningocele, or myelomeningocele), 

shunt status, lesion level, (i.e., sacral, lumbar, or thoracic) and ambulation method (i.e., 

ankle-foot orthoses (AFOs), knee-ankle-foot orthoses (KAFOs), or hip-knee-ankle-foot 

orthoses (HKAFOs), wheelchair, or no assistance). These variables were used to compute 



22 

 

 

 

an illness severity index based on inclusion in a specific group: shunt status (no = 1, yes 

= 2), myelomeningocele (no = 1, yes = 2), lesion level (sacral = 1, lumbar = 2, thoracic = 

3), and ambulation status (no assistance/AFOs = 1, KAFOs/HKAFOs = 2, wheelchair = 

3). Scores ranged from four to ten, with higher scores indicating higher levels of severity 

(see Hommeyer, Holmbeck, Willis, & Coers, 1999).  

 Youth IQ. Youth were administered the Vocabulary and Matrix Reasoning 

subtests of the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) at 

Time 1. Scores on these two subtests can be used to compute an estimated Full Scale IQ 

(FSIQ), which functions as a proxy for general intellectual functioning. The WASI is a 

well-validated measure of child intelligence with a normative mean of 100 and a standard 

deviation of 15. The Vocabulary subtest consists of 42 items used to assess a child’s 

expressive vocabulary, verbal knowledge, and fund of knowledge. The Matrix Reasoning 

subtest consists of 35 items designed to assess nonverbal fluid reasoning and general 

intellectual ability. These subtests have demonstrated high levels of internal consistency 

for individuals aged 6 to 16 years (α = .89 for Vocabulary, α = .92 for Matrix Reasoning; 

Wechsler, 1999).  

Youth Measures 

 Youth’s HRQOL was assessed using youth report on the Pediatric Quality of Life 

Scale (PedsQL™ 4.0 Generic Core Scales; Varni, Seid, & Kurtin, 2001). The PedsQL 

assesses both physical and psychosocial aspects of quality of life. Due to the physical 

limitations associated with SB, the 8-item physical scale of the PedsQL will not be used 

in this study. The 15-item psychosocial scale is comprised of three subscales: emotional 
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(5 items), social (5 items), and school/work functioning (5 items). Each item asks how 

much of a problem a given task has been over the last month (for example, “I hurt or 

ache”) and is rated on a 5-point Likert scale (0 = never a problem, 4 = almost always a 

problem). Raw scores are converted to standard scores that range from 0 to 100, with 

higher scores indicating better HRQOL.  

Parent Measures 

 Parent Distress. Mothers and fathers separately completed the Symptom 

Checklist-Revised (SCL-90-R; Derogatis, Rickels, & Rock, 1976). This measure assesses 

psychological symptoms in parents. Each item is rated on a 4-point scale ranging from 0 

(not at all distressed) to 4 (extremely distressed) for symptoms experienced over the past 

week. The SCL-90-R is made up of nine symptom subscales and three larger indices, but 

only the Global Severity Index (GSI) will be used in this study. The GSI is the average of 

all items from all subscales, with higher scores indicating higher global distress. Previous 

studies using the GSI with this sample have demonstrated high internal consistency (α = 

.95 - .98; Devine et al., 2012).  

 Parenting Stress. The Parenting Stress Index (PSI, Abidin, 1990) was used to 

assess parenting stress (e.g., stress an individual experiences as a direct result of being a 

parent). Of the 24 items on this scale, 22 items consist of a statement about the parent-

child relationship that is rated on a 4-point scale ranging from 1 (strongly disagree) to 4 

(strongly agree). The final two items are statements about how parents view themselves 

as parents and are rated on 5-point scales. Previous research supports the validity of using 

single subscales (Abidin, 1990), and three subscales of the PSI – restriction of role, 
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perceived parental competence, and social isolation – will be used. In creating total 

scores, raw scores will be converted to z-scores so that 4- and 5-point scale items can be 

totaled together. Higher scores on this measure indicate higher reported parenting stress. 

 SB-specific Parenting Stress. Parents completed the Family Stress Scale (FSS; 

Quittner, Glueckauf, & Jackson, 1990), a 19-item scale assessing common stressors in 

families of a child with SB. This scale assesses the stress an individual experiences as a 

direct result of parenting a child with SB. Of the 19 items, 13 are non-disease specific 

(e.g., “mealtimes and bedtimes”) and 6 are disease-specific (e.g., “medical 

care/appointments”). Items are rated on a 5-point Likert scale (1= “not at all stressful” 

and 5 = “extremely stressful”). The current study will use a total score comprised of the 

disease-specific items with higher total scores indicating higher levels of SB-specific 

parenting stress. Research using the FSS has shown adequate internal consistency in 

chronically ill populations (α = .81 - .84; Quittner et al., 1998).  

 Observed Parenting Behaviors: Acceptance, Behavioral Control, and 

Psychological Control. To reduce common-method variance between the independent 

parent variables (that are being assessed via parent self-report) and the mediating 

parenting variables, observations of parenting variables (rather than self-report) will be 

used. Families (mother, father, and youth) completed a set of video-taped interaction 

tasks designed to generate family interaction and discussion.  These structured tasks were 

counter-balanced and included a warm-up game, a discussion of two age-appropriate 

vignettes, a discussion of transferring disease-specific responsibilities to the child, and a 

discussion of identified family conflicts.  In the vignettes task, families were given two 
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age-appropriate vignettes of situations (one specific to youth with SB) that adolescents 

might typically encounter, and were asked to discuss possible resolutions to these 

situations. In the transferring of responsibilities task, families were asked to discuss one 

to two responsibilities that could eventually be transferred from the parent to the child 

(e.g., independent catheterization).  In the conflict task, each family member was first 

asked to complete the Parent-Adolescent Conflict Scale (PAC; Prinz, Foster, Kent, & 

O’Leary, 1979), which is a 15-item measure that assesses the occurrence of common 

potentially conflictive issues (e.g., “Whether he/she does chores around the house) 

between the parent and child.  Ten items specific to SB (e.g., “How he/she does his/her 

skin checks”) were added for the current study. All 25 items will be used for the proposed 

analyses. In completing the PAC, respondents first indicate whether an issue was 

discussed within the past two weeks (“yes/no”). If an issue was discussed in the last two 

weeks, the respondent then indicates how often the discussion has occurred on a 4-point 

scale (1 = “not often,” 4 = “very often) and how “hot” the discussions were on a 5-point 

scale (1 = “calm” and 5 = “very angry).  Families were then presented with the five issues 

that they rated as most common and intense, and were asked to discuss and attempt to 

resolve three or more of these issues.  Families were given 10 minutes to complete each 

of the observational tasks.   

These videotaped interactions, with the exception of the warm-up game task, were 

coded using a global-coding method called the Family Interaction Macro-coding System 

(FIMS; Holmbeck, Zebracki, Johnson, Belvedere, & Hommeyer, 2007; Kaugars et al., 

2011).  FIMS includes codes that assess interaction style, conflict, affect, control, 
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problem solving, and family systems using 5-point Likert-type ratings. For example, the 

item assessing ‘‘Warmth’’ captures signs of a positive connection in the relationship as 

shown through verbal or nonverbal behaviors (1 = “very cold” and 5 = “very warm”). 

The subscales examined in this study, Parental Acceptance, Behavioral Control, and 

Psychological Control, were composite codes; they were composed of multiple items (see 

Table 1). Internal consistency alphas for these subscales in this study were found to range 

from .67 to .91 and interrater reliability coefficients (ICCs) ranging from .61 to .89.  

 

Table 1: FIMS Composite Codes with Individual Items 

FIMS Composite Codes FIMS Items 

Parental Acceptance Listens to others 

Humor and laughter 

Warmth 

Angera 

Supportiveness 

Parental Behavioral Control Confidence in stating opinions 

Parental structuring of task 

Parental dominance 

Parental Psychological Control Pressures others to agree 

Tolerates differences and disagreementsa 

Receptive to statements made by othersa 

Parent promotes autonomy in child a 

a Reverse coded 

 

 

Statistical Treatment 

Preliminary Analyses 

 Prior to hypothesis testing, the psychometric properties (e.g., alphas) of all 

measures were evaluated. This included determining whether variables contained outliers 

or were skewed. Descriptive statistics were computed for all outcome measures to 

determine basic distributional properties. Data transformation and reduction techniques 
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were used when appropriate. It was anticipated that there would be families that would 

not participate at all three time points. Therefore, prior to hypothesis testing, attrition 

analyses were performed to evaluate differences between families who discontinued 

participation and those who did not.  

Primary Analyses 

 All analyses included youth IQ, SB disease severity, child age, and SES as 

covariates, as all four of these may contribute to parent distress, parenting stress, SB-

specific parenting stress, and youth HRQOL. In order to have a broad understanding of 

the dependence among the independent and dependent variables, Pearson correlations 

will be performed and a correlation matrix will be created prior to hypothesis testing.  

 Analytic Plan for Objective 1. A series of hierarchical multiple regression 

analyses were conducted to examine associations between parent distress, parenting 

stress, and SB-specific parenting stress at Time 1 with youth HRQOL at Times 1, 2, and 

3. When running cross-sectional regression analyses, independent variables were entered 

in the following order: (Step 1) covariates – IQ, illness severity, SES; (Step 2) individual 

predictor (parent distress, parenting stress, or SB-specific parenting stress). When 

running longitudinal regression analyses, independent variables were entered in the 

following order: (Step 1) HRQOL at Time 1(for Time 2 outcome) or HRQOL at Time 2 

(for Time 3 outcome); (Step 2) covariates – IQ, illness, severity, age, SES; (Step 3) 

individual predictor. Separate regressions were run for each predictor variable, and 

separate sets of regression analyses were run for maternal and paternal variables. 
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Analytic Plan for Objective 2. Additional hierarchical multiple regression 

analyses were run to determine which parent variables (parent distress, parenting stress, 

or SB-specific parenting stress) are the best predictors of youth HRQOL at Time 2 and 

Time 3. Independent variables were entered in the following order: (Step 1) HRQOL at 

Time 1 (for Time 2 outcomes) or HRQOL at Time 2 (for Time 3 outcome); (Step 2) 

covariates – IQ, illness severity, age, SES at Time 1; (Step 3) parent distress, parenting 

stress, and SB-specific parenting stress at Time 1. Variables entered at Step 3 were 

entered in a forward selection fashion, such that the variable that significantly improves 

the model most will be entered first and the process will be repeated until none of the 

independent variables significantly improves the model. 

 Analytic Plan for Objective 3. Preacher and Hayes’ (2008) bootstrapping 

methods were employed to determine the impact of parent distress, parenting stress, and 

SB-specific parenting stress at Time 1 on youth HRQOL at Time 3, as mediated by 

parenting behaviors (acceptance, behavioral control, psychological control) at Time 2. 

Bootstrapping has been validated in the literature and is preferred over other methods, 

such as the Sobel Test (Sobel, 1982), as bootstrapping is less conservative and reduces 

the possibility of Type II errors (Preacher & Hayes, 2008). This procedure produces an 

empirical approximation of the product of the estimated coefficients’ sampling 

distribution constituting the direct path and percentile-based bootstrap confidence 

intervals (CIs and bootstrap measures of standard errors using 5000 resamples, with 

replacement, from the dataset (Preacher & Hayes, 2008)). When zero is not between the 

upper and lower bounds of the confidence interval, it can be claimed, with 95% 
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confidence, that the indirect effect is not zero, indicating a significant indirect effect. A 

total of thirty models were run with either maternal or paternal parent distress, subscales 

of parenting stress (role restriction, perceived competence, social isolation), or SB-

specific parenting stress at Time 1 predicting youth HRQOL at Time 3, mediated by 

parenting behaviors (acceptance, behavioral control, or psychological control) at Time 2, 

while controlling for youth IQ, illness severity, age, SES, and parenting behaviors at 

Time 1 and youth HRQOL at Time 2 (2 parents X 5 predictors X 3 mediators = 30 

models).  

For mediation models analyzed using percentile bootstrapping methods, assuming 

a power of .80, and an alpha of .05, a sample size of 36 is required to detect large effect 

sizes, a sample size of 78 is required to detect medium effect sizes, and a sample of 558 is 

required to detect small effect sizes (Fritz & MacKinnon, 2007). Thus, the current study 

had enough power to detect medium or large effect sizes. 
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CHAPTER FOUR 

RESULTS 

Preliminary Analyses 

All variables were examined for outliers, but none were identified. Additionally, 

all independent and dependent variables were tested for skewness. A conservative 

approach to identifying skewness was used; variables were considered skewed and 

transformed if skewness values were greater than 1.0 (Tabachnick & Fidell, 2013). The 

results indicated that four variables were positively skewed: mother-report on the SCL-90 

(skewness value = 2.90), father-report on the SCL-90 (skewness value = 1.39), mother 

report on the Family Stress Scale (skewness value = 1.05), and father report on the 

Family Stress Scale (skewness value = 1.44). Each of these variables were first 

transformed using the square root transformation. However, these variables continued to 

be skewed significantly, and the log transformation was used for all four variables.  

Attrition Analyses 

As was anticipated, though a majority of families did participate at all three time 

points (N = 94; 67%), not all families who participated at Time 1 participated at each 

subsequent time points (NTime 1 only = 18, 12.9%; NTime 1& Time 2 = 18, 12.9%; NTime 2 & Time3 = 

10, 7.1%). Univariate analyses of variance (ANOVAs) were performed to compare these 

four groups at Time 1 on SES, youth IQ, youth age, youth illness severity, and youth-

reported HRQOL. No significant differences were found on these factors among those 
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who participated at all three time points, those who participated only at Time 1, those 

who participated at Time 1 and Time 2 and those who participated at Time 1 and Time 3 

(SES: F(3, 128) = 1.37, p = .26; IQ: F(3, 128) = 1.50, p = .22; age: F(3, 126) = 1.87, p = 

.14; illness severity: F(3, 105) = .60, p = .62; HRQOL: F(3, 120) = 1.98, p = .12). 

Additionally, a second set of attrition analyses were performed. The three groups 

of partial-completers were combined and t-test analyses were performed comparing only 

two groups: those families that completed all three time points (full-completers) and 

those who did not complete all three time points (partial-completers) on the factors of 

SES, youth IQ, youth age, youth illness severity, and youth-reported HRQOL at Time 1. 

These t-tests revealed no significant differences between full-completers and partial-

completers on any of these factors (SES: t(128) = 1.02, p = .31; IQ: t(130) = 1.63, p = 

.11; age: t(136) = -1.32, p = .19; illness severity: t(107) = -.57, p = .57; HRQOL: t(121) = 

-.46, p = .65).  

Correlation Matrix 

Prior to hypothesis testing, a series of Pearson correlations were performed, and a 

correlation matrix was created (Table 2). This matrix shows the correlation between the 

independent variables and the dependent variable (HRQOL) at T1, T2, and T3. Results 

indicated that HRQOL was positively correlated across time points (HRQOLT1-T2: r=.33; 

HRQOLT1-T3: r = .33; HRQOLT2-T3: r = .42; all p’s < .01). Additionally, significant 

correlations were found among many of the covariates and independent variables. 

Participant age was positively correlated with father SB-specific parenting stress (r = .26, 

p < .05). Youth IQ was positively correlated with SES (r = .48, p < .01) and negatively
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correlated with paternal role restriction (r = -.26, p < .05). SES was also positively 

correlated with paternal social isolation (r = .21, p < .05), and negatively correlated with 

maternal role restriction (r = -.19, p < .05) and maternal social isolation (r = -.18, p < 

.05). Youth illness severity was positively associated with maternal distress (r = .22 p < 

.05).  

 A number of significant associations existed among the maternal and paternal 

distress and stress variables (Table 2). Despite significant correlations among the 

independent variables, because the constructs of distress, parenting stress, and SB-

specific parenting stress were conceptualized as separate entities, composite scores were 

not created. Results indicated no significant correlations between the covariates or 

independent variables and HRQOL at any time point.  
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Table 2. Correlation Matrix of Covariates and Independent Variables and Health-Related Quality of Life at Each Time Point  
  

  Youth     Mothers 

  HRQOL 

T1 

HRQOL 

T2 

HRQOL 

T3 

Age IQ SES Illness 

Severity 

Distress RR PC SI SB 

Stress 

Y
o

u
th

 HRQOL T1 r = 1            

HRQOL T2 r = .33** r = 1           

HRQOL T3 r = .33** r = .42** r = 1          

 Age r = -.05 r = -.03 r = -.20 r = 1         

 IQ r = .18 r = .03 r = -.04 r = -

.13 

r = 1        

 SES r = .14 r = .02 r = .01 r = .03 r =.48** r = 1       

 Illness 
Severity 

r = .03 r =- .09 r = -.19 r = .18 r =-.10 r =.13 r = 1      

M
o
th

er
s 

Distress r = -.07 r = .05 r = -.08 r = .06 r =.05 r =-.12 r =.22* r = 1     

Role 

Restriction 

r = .05 r = .14 r = .18 r = .04 r =-.05 r =-.19* r =.06 r =.46** r = 1    

Perceived 

Competence 

r = .06 r =- .12 r = -.05 r = -

.12 

r =.01 r =.12 r =-.01 r =-.40** r = -.58** r = 1   

Social 
Isolation 

r = .01 r = .09 r = .13 r =-.01 r =-.05 r =-.18* r =.16 r =.52** r =.63** r =-.46** r = 1  

SB-Specific 

Parenting 

Stress 

r = ..04 r = -.06 r = .01 r =-.01 r =.08 r =-.05 r =.11 r =.40** r =.36** r =-.26* r =.38** r = 1 

F
at

h
er

s 

Distress r = -.14 r = -.28 r = -.06 r =.10 r =-.01 r =.07 r =.18 r =.28** r =.17 r =-.22* r =.17 r =.13 

Role 

Restriction 

r = -.03 r = -.07 r = -.02 r =.09 r =-.26* r =.11 r =-.02 r =.18 r =.22* r =-.14 r =.26* r =.06 

Perceived 

Competence 

r = -.02 r = -.02 r = -.02 r =-.05 r =.18 r =.18 r =-.13 r =-.18 r =-.13 r =.22* r =-.07 r =-.16 

Social 

Isolation 

r = .01 r = -.01 r = -.11 r =.10 r =-.06 r =-.06 r =.17 r =.35 r =.25* r =-.16 r =.42 r =.12 

SB-Specific 

Parenting 

Stress 

r = -.09 r = -.20 r = -.24 r 

=.26* 

r =-.08 r =-.08 r =.14 r =.28* r =.23* r =-.15 r =.12 r 

=.52** 

 

Key:  

RR = Role Restriction     *  Correlation is significant at .05 level 

PC = Perceived Competence    ** Correlation is significant at .01 level 

SI = Social Isolation 

SB stress = SB-specific parenting stress 
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Table 2. Correlation Matrix of Covariates and Independent Variables and Health-Related Quality of Life at Each Time Point  

(continued) 

 

 

 

 

 

 

 

 

 

 

 

Key:  

RR = Role Restriction     *  Correlation is significant at .05 level 

PC = Perceived Competence    ** Correlation is significant at .01 level 

SI = Social Isolation 

SB stress = SB-specific parenting stress 

  Fathers 

  Distress RR PC SI SB Stress 

Y
o

u
th

 

HRQOL T1      

HRQOL T2      

HRQOL T3      

 Age      

 IQ      

 SES      

 Illness 

Severity 

     

M
o
th

er
s 

Distress      

Role 

Restriction 

     

Perceived 
Competence 

     

Social 
Isolation 

     

SB-Specific 

Parenting 

Stress 

     

F
at

h
er

s 

Distress r = 1     

Role 

Restriction 

r =.24* r = 1    

Perceived 

Competence 

r =-.33** r =-.50** r = 1   

Social 

Isolation 

r =.35** r =.56** r =-.44** r = 1  

SB-Specific 

Parenting 

Stress 

r =.35** r =.31** r =-.30** r =.23* r = 1 
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Hypothesis Testing 

Objective 1 

 A series of hierarchical multiple regression analyses were conducted to examine 

the associations between parent distress, parenting stress, and SB-specific parenting stress 

at Time 1 with youth HRQOL at Times 1, 2, and 3 (Table 3). 

Time 1. Hierarchical multiple regression analyses were conducted to evaluate 

how well each mother factor (parent distress, parenting stress – role restriction, perceived 

competence, social isolation – and SB-specific parenting stress) predicted youth-reported 

HRQOL at Time 1 (Table 3). For each analysis, the covariates of age, IQ, SES, and 

illness severity were entered simultaneously in the first step. Predictors were entered in 

step 2. Each predictor was entered in a separate regression. Cross-sectionally at Time 1, 

maternal distress (β=-.03, p=.80), role restriction (β=.15, p=.17), perceived competence 

(β=.003, p=.98), social isolation (β=.07, p=.55), and SB-specific parenting stress (β=-.01, 

p=.91) were not significant predictors of youth-reported HRQOL.  

Parallel multiple regression analyses were performed for father factors (Table 3). 

Cross-sectionally at Time 1, paternal distress (β=-.17 p=.17), role restriction (β=-.05, 

p=.72), perceived competence (β=.04, p=.74), social isolation (β=.02, p=.87), and SB-

specific parenting stress (β=-.11, p=.43) were not significant predictors of youth-reported 

HRQOL.       

Time 2. Hierarchical multiple regression analyses were conducted to evaluate 

how well each parent factor at Time 1 predicted youth-reported HRQOL at Time 2 (Table 

3). For each analysis, HRQOL at Time 1 was entered in Step 1, the covariates of age, IQ, 
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SES, and illness severity were entered simultaneously at Step 2, and the individual 

predictors (at Time 1) were entered at Step 3. Each predictor was entered in a separate 

regression. In these analyses, maternal distress (β=-.04, p=.76), role restriction (β=.08, 

p=.46), perceived competence (β=.04, p=.70), social isolation (β=.07, p=.51), and SB-

specific parenting stress (β=-.21, p=.10) were not significant predictors of youth-reported 

HRQOL at Time 2. Additionally, paternal distress (β=-.12, p=.34), role restriction 

(β=.001, p=.99), perceived competence (β=-.11, p=.34), social isolation (β=.04, p=.77), 

and SB-specific parenting stress (β=-.23, p=.07) were not significant predictors of youth-

reported HRQOL at Time 2. 

Time 3. Hierarchical multiple regression analyses were conducted to evaluate 

how well each parent factor at Time 1 predicted youth HRQOL at Time 3 (Table 3). For 

each analysis, HRQOL at Time 2 was entered in Step 1, the covariates of age, IQ, SES, 

and illness severity were entered simultaneously at Step 2, and the individual predictors 

(at Time 1) were entered in Step 3. Each predictor was entered in a separate regression. In 

these analyses maternal distress (β=.09, p=.45), role restriction (β=.20, p=.08), perceived 

competence (β=-.11, p=.33), social isolation (β=.11, p=.36), and SB-specific parenting 

stress (β=.11, p=.42) were not significant predictors of youth-reported HRQOL at Time 

3. Parallel analyses were run for paternal predictors. Paternal distress (β=.21, p=.13), role 

restriction (β=-.05, p=.72), perceived competence (β=-.10, p=.41), social isolation (β=.03, 

p=.82), and SB-specific parenting stress (β=-.10, p=.52) were not significant predictors of 

youth-reported HRQOL at Time 3. 
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Table 3. Summary of Regression Analyses for Parent Variables Predicting Youth-Reported Health-Related Quality of Life (Objective 

1). 

 

  Time 1 Time 2 Time 3 

 Variable Step b  R2 Step b  R2 Step b  R2 

M
o
th

er
s 

Distress 2 -1.79 -.03 .00 3 -2.28 -.04 .00 3 5.12 .09 .01 

Role 

Restriction 

2  3.44 .15 .02 3 2.13 .08 .01 3 4.52 .20 .04 

Perceived 

Competence 

2    .12 .01 .00 3 1.67 .04 .00 3 -3.59 -.11 .01 

Social 

Isolation 

2  1.58 .07 .01 3 1.82 .07 .01 3 2.23 .11 .01 

SB-specific 

Parenting 

Stress 

2     -.38 -.01 .00 3 -6.45 -.21 .04 3 2.76 .11 .01 

F
at

h
er

s 

Distress 2 -11.27 -.17 .03 3 -7.77 -.12 .01 3 13.84 .21 .03 

Role 

Restriction 

2     -.20 -.05 .00 3 .01 .00 .00 3 -.17 -.05 .00 

Perceived 

Competence 

2 .14 .04 .00 3 -.40 -.11 .01 3 -.31 -.10 .01 

Social 

Isolation 

2 .10 .02 .00 3 .18 .04 .00 3 .12 .03 .00 

SB-specific 

Parenting 

Stress 

2 -2.53 -.11 .02 3 -6.92 -.23 .04 3 -2.23 -.10 .01 

 Note: All predictor variables are measured at Time 1, and separate regressions were run for each predictor for each parent. For 

cross-sectional analyses, the covariates of age, IQ, SES, and illness severity were entered at Step 1. For longitudinal analyses, youth 

HRQOL at the previous time point was entered at Step 1 and the covariates of age, IQ, SES, and illness severity were entered at Step 

2.  

*p < .05, **p < .01 
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Objective 2.  

 To address Objective 2, to determine which parent variables (parent distress, 

parenting stress (role restriction, perceived competence, social isolation), and SB-specific 

parenting stress) best predicted youth HRQOL, additional hierarchical multiple 

regression analyses were performed (Tables 4-7).  

 Time 2. Hierarchical multiple regression analyses were conducted to evaluate 

which parent factor at T1 best predicted youth-reported HRQOL at Time 2. For each 

analysis, HRQOL at Time 1 was entered in Step 1, the covariates of age, IQ, SES, and 

illness severity were entered simultaneously at Step 2, and the parent predictors (at Time 

1) were entered at Step 3 in a forward selection fashion (Table 4). None of the maternal 

variables were found to be significant predictors of youth HRQOL at Time 2, but were 

entered into the model in the following order: SB-specific parenting stress (β=-.24, 

p=.06), social isolation (β=.17, p=.15), role restriction (β=.11, p=.47), perceived 

competence (β=.07, p=.62), distress (β=-.04, p=.79). Parallel analyses with paternal 

variables were performed (Table 5). None of the paternal variables were found to be 

significant predictors of youth HRQOL at Time 2, but were entered into the model in the 

following order: SB-specific parenting stress (β=-.23, p=.07), perceived competence (β=-

.15, p=.22), distress (β=-.05, p=.76), social isolation (β=.03, p=.88), role restriction 

(β=.001, p=.99). 
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Table 4. Summary of Hierarchical Multiple Regression Analyses for Maternal Variables 

Predicting Youth-Reported Health-Related Quality of Life at Time 2 (Objective 2). 

 

Variable Step b SE (b)  R2 

T1 HRQOL 1 .38 .12 .37 .138** 

IQ  

2 

 

.02 .13 .02  

.026 SES .06 .18 .05 

Illness Severity -.73 1.40 -.07 

Child Age -.89 .95 -.13 

SB-specific 

Parenting Stress 

3 

 

-7.55 3.90 -.24 .05 

Social Isolation 4 4.52 3.53 .17 .02 

Role Restriction 5 2.99 4.15 .11 .01 

Perceived 

Competence 

6 2.94 5.96 .07 .00 

Distress 7 -2.89 10.56 -.04 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 2) were entered in a simultaneous fashion. The predictors (Steps 3-

7) were entered in a forward selection fashion.   

*p < .05, **p < .01 

 

Table 5. Summary of Hierarchical Multiple Regression Analyses for Paternal Variables 

Predicting Youth-Reported Health-Related Quality of Life at Time 2 (Objective 2). 

 

Variable Step b SE (b)  R2 

T1 HRQOL 1 .57 .13 .52 .27** 

IQ  

2 

 

.01 .13 .01  

.04 SES .16 .17 .14 

Illness Severity .56 1.39 .05 

Child Age -1.17 .87 -.17 

SB-specific 

Parenting Stress 

3 

 

-6.92 3.73 -.23 .04 

Perceived 

Competence 

4 -.53 .43 -.15 .02 

Distress 5 -3.23 10.71 -.05 .00 

Social Isolation 6 .12 .80 .03 .00 

Role Restriction 7 .01 .68 .00 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 2) were entered in a simultaneous fashion. The predictors (Steps 3-

7) were entered in a forward selection fashion.   

*p < .05, **p < .01 
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Time 3. Hierarchical multiple regression analyses were conducted to evaluate 

which parent factor at Time 1 best predicted youth-reported HRQOL at Time 3. For each 

analysis, HRQOL at Time 2 was entered in Step 1, the covariates of age, IQ, SES, and 

illness severity were entered simultaneously at Step 2, and the parent predictors (at Time 

1) were entered at Step 3 in a forward selection fashion (Table 6). Again, none of the 

maternal variables were found to be significant predictors of youth HRQOL at Time 3, 

but were entered into the model in the following order: role restriction (β=.23, p=.08), 

social isolation (β=-.07, p=.66), SB-specific parenting stress (β=.07, p=.64), distress 

(β=04, p=.82), perceived competence (β=.01, p=.94). Parallel analyses were performed 

with paternal variables (Table 7). None of the paternal variables were found to be 

significant predictors of youth HRQOL at Time 3, but were entered into the model in the 

following order: distress (β=.22, p=.14), SB-specific parenting stress (β=-.15, p=.31), 

perceived competence (β=-.14, p=.32), role restriction (β=-.22, p=.17), social isolation 

(β=-.04, p=.85). 
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Table 6. Summary of Hierarchical Multiple Regression Analyses for Maternal Variables 

Predicting Youth-Reported Health-Related Quality of Life at Time 3 (Objective 2). 

 

Variable Step b SE (b)  R2 

T2 HRQOL 1 .43 .11 .50 .25** 

IQ  

2 

 

.08 .12 .12  

.05 SES .02 .15 .02 

Illness Severity -1.01 1.31 -.11 

Child Age -.54 .83 -.10 

Role Restriction 3 5.48 .81 -.08 .05 

Social Isolation 4 -1.40 3.13 -.07 .00 

SB-specific 

Parenting Stress 

5 1.87 3.97 .07 .00 

Distress 6 2.07 8.97 .04 .00 

Perceived 

Competence 

7 .423 5.35 -.01 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 2) were entered in a simultaneous fashion. The predictors (Steps 3-

7) were entered in a forward selection fashion.   

*p < .05, **p < .01 

 

 

Table 7. Summary of Hierarchical Multiple Regression Analyses for Paternal Variables 

Predicting Youth-Reported Health-Related Quality of Life at Time 3 (Objective 2). 

Variable Step b SE (b)  R2 

T2 HRQOL 1 .49 .11 .56 .31** 

IQ  

2 

 

-.01 .12 -.01  

.07 SES .10 .15 .10 

Illness Severity -2.29 1.23 -.25 

Child Age -.47 .81 -.09 

Distress 3 13.77 9.11 .22 .03 

SB-specific 

Parenting Stress 

4 -3.5 3.42 -.15 .02 

Perceived 

Competence 

5 -.39 .39 -.14 .02 

Role Restriction 6 -.74 .53 -.22 .03 

Social Isolation 7 -.14 .73 -.04 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 2) were entered in a simultaneous fashion. The predictors (Steps 3-

7) were entered in a forward selection fashion.   

*p < .05, **p < .01 
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Objective 3.  

The third objective was to examine the longitudinal effects of parenting behaviors 

as mediators of the relationships between parent factors and youth HRQOL (Figure 2). 

Based on the findings above, no significant direct effects were expected to be found (as 

the parent factors included were not found to be significant predictors of youth HRQOL). 

However, Hayes’ bootstrapping methods were used to test for indirect effects.  

Results indicated no significant direct or indirect mediation effects (p’s > .05). 

Two significant relationships were found between specific parent factors and parenting 

behaviors. Maternal isolation at Time 1 significantly predicted maternal acceptance at 

Time 2 (β=-.11, p<.05), with higher isolation predicting lower observed maternal 

acceptance. Paternal SB-specific parenting stress at Time 1 significantly predicted 

paternal psychological control at T2 (β=-.19, p=.05), with higher levels of SB-specific 

parenting stress predicting lower observed paternal psychological control. Despite these 

significant effects, these parenting behaviors were not found to significantly predict youth 

HRQOL, thus did not significantly mediate the relationship between maternal isolation or 

paternal SB-specific parenting stress and youth HRQOL (p’s>.05). 

Exploratory Analyses 

 Discrepancies have been found between youth-report and parent proxy report of 

HRQOL within the families of youth with SB. Specifically, parents have been found to 

report lower HRQOL than youth self-report (Murray et al., 2015). In this study, mothers 

and fathers were asked to report on their child’s HRQOL. Given the previously found 

discrepancy between self- and parent proxy-report of HRQOL, exploratory analyses were 
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performed examining study Objectives 1 and 2, using parent proxy-report of youth 

HRQOL. 

Assessment of proxy-report of HRQOL 

At each study time point parent-proxy report of HRQOL was assessed using the 

PedsQL, which has well-established reliability and validity in children with both acute 

and chronic health conditions. The parent proxy-report version of the PedsQL asks 

parents how much of a problem each item has been over the past month using a 5-point 

Likert scale rating (0 = never a problem to 4 = almost always a problem). Raw scores are 

then transformed into standard scores ranging form 0 to 100, with higher scores 

indicating better HRQOL. Similar to the self-report PedsQL (described previously), the 

parent proxy-report of the PedsQL yields a 15-item psychosocial total score, as well as 

four subscale scores to assess a child’s physical, emotional, social, and school 

functioning. Given the physical limitations associated with SB, the physical subscale of 

the proxy-report PedsQL was deemed inappropriate and only the psychosocial total score 

was used in analyses. In the current study, internal consistency was adequate (α’s = 0.83 

– 0.90).  

In the current study, small, statistically significant correlations were found 

between self-report and parent-proxy report of HRQOL. At T1, both mother proxy-report 

(r = .22, p < .05) and father proxy-report (r = .28, p < .01) were positively associated with 

youth self-report. Correlations were significant at T2 (mother proxy-report: r = .41, father 

proxy-report: r = .43; p’s < .01). However at T3, while mother proxy-report remained 

significantly correlated (r = .37, p < .01), father proxy-report was no longer significantly 
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correlated with youth self-report (r = .22, p=.15). Additionally, at each time point, mother 

proxy-report and father proxy-report were moderately correlated (T1: r = .51, T2: r = .59, 

T3: r = .45, all p’s < .01).  

Objective 1 – Exploratory Analyses.  

Hierarchical multiple regression analyses were conducted to evaluate how well 

each mother factor (parent distress, parenting stress – role restriction, perceived 

competence, social isolation – and SB-specific parenting stress) predicted mother-

reported youth HRQOL (Table 8). For each analysis, the covariates of age, IQ, SES, and 

illness severity were entered simultaneously in the first step. Cross-sectionally at Time 1, 

maternal distress (β=-.21, p<.05) and maternal SB-specific parenting stress (β=-.41, 

p<.05) were significantly associated with mother-report of youth HRQOL, such that 

increased distress and SB-specific parenting stress were associated with lower mother-

report of youth HRQOL. The parenting stress factors of role restriction, perceived 

competence, and social isolation were not significantly associated with mother report of 

youth HRQOL (p’s>.05). Longitudinal analyses (predicting mother report of youth 

HRQOL at Time 2 and Time 3) did not reveal any significant predictors. 

Parallel multiple regression analyses were performed for father factors prediction 

father-report of youth HRQOL (Table 8). Similar to analyses of mother-reports, cross-

sectionally at Time 1, paternal distress (β=-.26, p<.05) and paternal SB-specific parenting 

stress (β=-.43, p<.05) were significantly associated with father-report of youth HRQOL, 

such that increased distress and SB-specific parenting stress were associated with lower 

father-report of youth HRQOL. The parenting stress factors of role restriction, perceived 
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competence, and social isolation were not significantly associated with father report of 

youth HRQOL (p’s>.05). Longitudinal analyses (predicting father report of youth 

HRQOL at Time 2 and Time 3) did not reveal any significant predictors. Because of 

these null longitudinal results, further longitudinal exploratory analyses (addressing 

Objectives 2 and 3) were not performed.  
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Table 8. Summary of Regression Analyses for Parent Variables Predicting Parent-Reported Health-Related Quality of Life 

(Exploratory Analyses – Objective 1). 

 

  Time 1 Time 2 Time 3 

 Variable Step b  R2 Step b  R2 Step b  R2 

M
o
th

er
s 

Distress 2 -10.45 -.21 .04* 3 -8.84 -.14 .02 3  3.21  .05 .01 

Role 

Restriction 

2   -2.80 -.16 .03 3   -.13 -.01 .00 3 -1.42 -.06 .01 

Perceived 

Competence 

2    4.55  .16 .03 3    .72  .02 .00 3  4.96  .14 .02 

Social 

Isolation 

2  -2.44 -.13 .02 3   .92  .04 .01 3   -.77 -.03 .01 

SB-specific 

Parenting 

Stress 

2  -8.74 -.41 .17** 3   .61  .02 .00 3 -5.43 -.18 .03 

F
at

h
er

s 

Distress 2 -14.06 -.26 .06* 3 3.28  .05 .07 3  1.90  .02 .00 

Role 

Restriction 

2     -.43 -.12 .01 3   .43  .12 .01 3    .57  .13 .01 

Perceived 

Competence 

2      .56  .20 .04 3  -.67 -.22 .04 3    .48  .13 .01 

Social 

Isolation 

2     -.91 -.22  .04 3   .49  .59 .01 3 -1.16 -.22 .01 

SB-specific 

Parenting 

Stress 

2   -8.68 -.43 .17** 3   .75  .03 .00 3  1.56  .05 .01 

 Note: All predictor variables are measured at Time 1, and separate regressions were run for each predictor for each parent. For 

cross-sectional analyses, the covariates of age, IQ, SES, and illness severity were entered at Step 1. For longitudinal analyses, youth 

HRQOL at the previous time point was entered at Step 1 and the covariates of age, IQ, SES, and illness severity were entered at Step 

2.  

*p < .05, **p < .01 
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Objective 2 – Exploratory Analyses.  

 This study’s second objective was to determine which parent variables (parent 

distress, parenting stress (role restriction, perceived competence, social isolation), and 

SB-specific parenting stress) best predicted youth HRQOL. Based on the significant 

results described above, cross-sectional hierarchical multiple regression analyses were 

performed to determine which of the mother and father factors best predicted that 

parent’s report of youth HRQOL at Time 1. For both mothers (Table 9) and fathers 

(Table 10), with all of the parent factors entered into the model, only SB-specific 

parenting stress significantly predicted parent-report of youth HRQOL (mothers: β=-.40, 

p<.05; fathers: β=-.43, p<.05).  

 

Table 9. Summary of Hierarchical Multiple Regression Analyses for Maternal Variables 

Predicting Mother-Reported Health-Related Quality of Life at Time 1. 

 

Variable Step b  R2 

IQ  

1 

 

  .03  .05 .09 

SES   .09  .11 

Illness Severity  -.70 -.09 

Child Age -1.18 -.24 

SB-specific 

Parenting stress 

2 -8.37 -.40 .15** 

Distress 3 -8.23 -.17 .02 

Perceived 

Competence 

4  1.52  .06 .01 

Role Restriction 5  -.44 -.03 .00 

Social Isolation 6  .30  .02 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 1) were entered in a simultaneous fashion. The predictors (Steps 2-

6) were entered in a forward selection fashion.   

*p < .05, **p < .01 
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Table 10. Summary of Hierarchical Multiple Regression Analyses for Paternal Variables 

Predicting Father-Reported Health-Related Quality of Life at Time 1. 

 

Variable Step b  R2 

IQ  

1 

 

     .22  .32 .10 

SES     -.14 -.15 

Illness Severity      .48  .05 

Child Age     -.56 -.10 

SB-specific 

Parenting stress 

2   -8.68 -.43 .17** 

Distress 3 -10.80 -.19 .03 

Social Isolation 4     -.37 -.09 .01 

Role Restriction 5      .56  .17 .02 

Perceived 

Competence 

6     -.07 -.16 .00 

Note: All predictor variables are measured at Time 1. The covariates of age, IQ, SES, and 

illness severity (Step 1) were entered in a simultaneous fashion. The predictors (Steps 2-

6) were entered in a forward selection fashion.   

*p < .05, **p < .01 
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CHAPTER FIVE 

DISCUSSION 

Past research has examined HRQOL in youth with SB, and this research indicates 

that these youth have poorer HRQOL compared to TD youth and youth with other 

chronic health conditions (e.g., Murray et al., 2015). While some factors (SES, IQ, illness 

severity) have been found to impact HRQOL in this population, these are all 

unchangeable demographic factors or difficult-to-modify illness-related factors. 

Therefore, understanding modifiable factors that may influence HRQOL in youth with 

SB is necessary to inform intervention development targeting improvement in this 

important construct. The current study sought to identify modifiable targets for 

intervention, specifically parent factors that may influence HRQOL. Research in other 

illness groups has found that parent factors, such as parent distress and parenting stress, 

can influence youth quality of life above and beyond the severity of the youth’s illness 

(Bolghan-Abadi, Kimiaee, & Amir, 2011; Aran, Shaley, Biran, & Gross-Tsur, 2007). 

Therefore, the current study examined the impact of three distinct factors – parent 

distress, parenting stress, and SB-specific parenting stress – on HRQOL in youth with 

SB.  

 Despite previous research indicating that parent factors may influence HRQOL in 

youth with SB, the current study found that parent distress, parenting stress, and SB 
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specific parenting stress did not significantly predict youth HRQOL either cross-

sectionally or longitudinally. Additionally, the parenting behaviors of acceptance, 

behavioral control, and psychological control were not found to mediate the relationships 

between parent distress and stress and youth HRQOL directly or indirectly. Given the 

considerable influence of the family on psychosocial adjustment in youth with chronic 

illnesses, the finding that none of the parent variables predicted youth HRQOL was 

surprising. Previous studies have found associations between parent variables and youth 

HRQOL in this population (e.g., parental hope, parental overprotection, maternal 

psychological distress; Sawin et al., 2002; Abad, 2007). However, previous research with 

the same sample (using data from Time 1 and Time 2; Murray, 2013) found that family-

environment factors did not significantly impact youth-reported HRQOL. Despite testing 

a comprehensive theoretical model of factors impacting HRQOL, Murray’s (2013) study 

identified very few social-environmental factors that were predictive of decreased future 

HRQOL. Specifically, only one illness variable (pain intensity) and three social variables 

(parent-reported social competence, parent-reported community support, and a composite 

score of mother-, father-, and teacher-report of social skills) significantly predicted 

youth-reported HRQOL. This study found no other demographic, illness-related, or 

social-environmental factors to be related to youth-report of HRQOL (Murray, 2013). 

This study sought to expand on Murray’s (2013) study by examining specific parent 

factors and parenting behaviors that may impact HRQOL for youth with SB. However 

the results of these studies suggest that family- and parent-specific factors may not 

significantly impact HRQOL in youth with SB. 
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The current study did find that some parent factors did significantly predict some 

parenting behaviors. Specifically, increased maternal social isolation was found to predict 

lower observed maternal acceptance, and increased paternal SB-specific parenting stress 

was found to predict lower observed paternal psychological control. While the latter 

finding is contrary to the hypothesized relationship, it is possible that fathers 

experiencing increased SB-specific parenting stress are more focused on maintaining 

their child’s medical routine than they are on controlling their child’s behavior, and, thus, 

exhibited lower levels of psychological control. This interpretation suggests that 

parenting behaviors centering around medical domains may be different than general 

parenting behaviors, and it may be important for future research to separate medically- 

and non-medically-centered parenting behaviors. For example, a parent may exhibit 

higher levels of psychological control and lower levels of warmth if a child is resistant, 

for example, to maintaining their catheterization schedule during their scheduled 

catheterization time. During other times, this parent may exhibit lower levels of 

psychological control and higher levels of warmth. Assessments of parenting behaviors 

specific to adherence to medical regimen may be helpful in improving the understanding 

of the complex, transactional relationships between youth with SB and their caregivers.  

 Given the null results when using the independent parent variables to predict 

youth HRQOL and the more surprising results that, when using youth report of HRQOL, 

none of the covariates (age, SES, IQ, and illness severity) were significantly related to 

(cross-sectionally) or significantly predictive of (longitudinally) youth-reported HRQOL, 

the validity of the measure used to assess youth HRQOL is called into question. These 
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null results may have been attributable to lack of variability, lack of stability, or a ceiling 

effect for the HRQOL variable. However, closer analysis of its psychometric properties 

found that this variable was normally distributed and showed adequate variability 

between time points. Though the psychometrics of this variable are acceptable, the 

PedsQL has not been validated in this population. It is possible that this assessment of 

HRQOL may not be the “best” assessment of HRQOL for youth with SB. In fact, items 

from the full PedsQL (specifically, the 8-item physical subscale) were not included in this 

study due to the physical limitations imposed by SB. Therefore, an instrument tailored 

specifically to individuals with SB would likely be a better assessment of this construct in 

this population. 

Though in the last decade there has been a dramatic increase in the number of 

measures of HRQOL in pediatric populations (Drotar, 2004), the measurement of 

HRQOL has also presented a number of methodological challenges. HRQOL is a 

multidimensional, abstract, and complex construct. These qualities make it difficult to 

describe and, therefore, difficult to assess. There are clear benefits to using a general 

measure of HRQOL (such as the PedsQL). Specifically, using a general measure of the 

construct allows for comparison of HRQOL across illness groups. Though many chronic 

illnesses share common features (such as family conflict, fatigue, pain, stigmatization by 

peers, and financial burden), specific illnesses also have unique characteristics that may 

not be adequately assessed by a generic measure. SB is one such illness that has effects 

that may not be captured by a general assessment of HRQOL. SB is a congenital disorder 

with a chronic course. Youth with SB experience a chronic type of stress due to the daily 
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struggles of a complex medical regimen involving multiple domains, including managing 

limited mobility and bowel and bladder routines.  

 Therefore, the current approach to assessing HRQOL in youth with SB may be 

problematic. HRQOL instruments developed for healthy children or children with other 

chronic illnesses (e.g., diabetes) may not the capture small but clinically important 

differences in this population because they are not designed to measure the impact of SB 

on HRQOL. Further, there are no validated SB-specific instruments assessing HRQOL 

that include bladder and bowel domains and mobility assessments, which have been 

found to greatly impact constructs such as parenting stress in this population, and perhaps 

also impact youth-reported HRQOL. The need for a SB-specific HRQOL questionnaire 

has been recognized, and recently (September 2015, January 2016), two new assessments 

of HRQOL in this population were developed, validated, and published (Szymanski et al., 

2015; Velde et al., 2016). The use of these instruments will likely improve the assessment 

of HRQOL in this population.  

Given the impact that decreased mobility and bowel and bladder management 

have on parenting stress (Kanaheswari, Razak, & Ong, 2011), it is possible that 

assessments of HRQOL including these domains (such as the Spina Bifida Pediatric 

Questionnaire (SBPG; Velde et al., 2016), or Quality of Life Assessment in Spina Bifida 

for Children (QUALAS-C; Szymanski et al., 2015)) may better allow for the detection of 

a relationship between parenting constructs and youth HRQOL. In fact, the exploratory 

analyses using parent-proxy reports of HRQOL highlight the potential importance of 

assessing these SB-specific factors. For both mothers and fathers, higher levels of SB-
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specific parenting stress was the best predictor of proxy-report of decreased youth 

HRQOL. Though questions on the psychosocial subscale of the PedsQL did not 

specifically mention mobility or bowel/bladder management, it is possible that parents 

(but not youth) considered these daily struggles when responding to these questions. It is 

also possible that parents may have been better able to understand the impact that SB has 

on their child’s overall functioning, and, therefore, more successfully translated daily 

stressors these youth experience (that TD youth do not) into their report of HRQOL. It 

was surprising that illness-severity was not significantly related to youth or parent-proxy 

reports of youth HRQOL. However, this study’s assessment of illness-severity did not 

include questions concerning bowel and bladder functioning. It is possible that bowel and 

bladder dysfunction is the illness-related factor most impactful on HRQOL. The 

significant association between SB-specific parenting stress (but not illness-severity) and 

parent proxy-report of youth HRQOL highlights the importance of including the 

bowel/bladder domain when assessing HRQOL in youth with SB. 

 In addition to issues with the actual domains on the measure used to assess 

HRQOL, youth with SB may have had difficulty understanding and interpreting items on 

an HRQOL questionnaire. Individuals with SB, specifically those with hydrocephalus, 

often display cognitive deficits, including difficulties with language, attention, executive 

functions, and memory (Yeates, Fletcher, & Dennis, 2016). These cognitive limitations 

may have impaired youth’s ability to complete study questionnaires, including the 

PedsQL. In addition to impaired cognitive abilities, youth with SB often exhibit 

difficulties with social functioning, including poor social competence (Lennon et al., 
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2015). Completion of the PedsQL requires the skill of perspective taking, as many of the 

items require youth to compare themselves to same-age peers (e.g., “I cannot do things 

that other kids my age can do.”). Youth with SB, given their deficits in both cognitive 

and social functioning, may be unable to make the social comparisons necessary to 

complete these items validly. It is also important to note the ages of participants in this 

study (ranging from 8 to 15 years of age) when considering the validity of and ability to 

interpret an assessment of HRQOL. Though the PedsQL has been normed and validated 

in youth this young (Varni, Seid, and Kurtin, 2001), it still may be difficult for children to 

engage in appropriate perspective taking. It is possible that the young age of participants 

and cognitive and social limitations of youth with SB may account for the discrepancies 

in self- and parent proxy-report of HRQOL. It is also possible that the proxy-report of 

HRQOL for youth, which has been found to be consistently lower than self-report, may 

be a more accurate assessment of youth HRQOL in this population. The questionable 

validity of this assessment may have undermined the possibility of finding significant 

associations between parent factors and youth-report of HRQOL in the current study. 

Another explanation of the null results of this study is that parent factors may not 

be the most important factors to consider when assessing HRQOL in youth with SB. It is 

possible that social functioning may have been a better predictor of HRQOL for these 

youth. Previous research has found that youth with SB have significant social difficulties. 

Researchers have found that youth with SB are at risk for social immaturity and having 

fewer, poorer quality friendships (Blum, Resnick, Nelson, & St. Germaine, 1991; 

Ellerson, Stewart, Ritchie, & Hirth, 1996; Devine, Holmbeck, Gayes, & Purnell, 2012). 
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Peer relationships and friendships are important to healthy development. However, 

disease management (i.e., doctor’s visits) may interfere with school attendance and the 

development of stable peer relationships (Olsson, Boyce, & Toumbourou, 2005). Results 

from Murray’s (2013) study suggest that social adjustment may significantly affect 

HRQOL in youth with SB. Despite increased time spent with and reliance on family 

members, it is possible that the impact of social relationships/friendships is greater than 

the impact of family relationships on youth HRQOL, specifically in the domains of 

quality of life that are assessed with the psychosocial subscale of the PedsQL (emotional, 

social, and school functioning).   

 Beyond conceptual, theoretical, and measurement issues influencing the findings 

of the current study, statistical factors may also account for study findings. The analyses 

conducted in this study were fairly conservative. First, HRQOL and parenting behaviors 

were controlled at earlier time points, thus eliminating some of the variance in the 

dependent and mediating variables. The change in HRQOL over time may not have been 

large enough to yield significant variability in the residuals that remained after 

controlling for previous levels of HRQOL. Analyses were even more conservative given 

the utilization of different reporters across dependent and independent measures 

(excluding the exploratory analyses), as well as the use of observational methods, which 

eliminated the possibility of common method variance in findings. Taken together, this 

conservative study design limited the possibility of significant findings.  
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Strengths, Limitations, and Future Research 

 This study had several strengths. First, the current study sought to expand the 

limited knowledge on modifiable factors affecting HRQOL in youth with SB. Second, the 

current study used multiple methods and reporters, which has been encouraged within 

research in general, and the field of SB research specifically (Holmbeck et al., 2006). The 

exploratory analyses using parent proxy-report of youth HRQOL demonstrated the 

variability that can exist among different reporters. Third, longitudinal data was used to 

examine relationships over time, which allows for consideration of developmental 

changes in childhood and adolescence as well as the ability to support causal conclusions. 

Fourth, the study included father-report. It cannot be assumed that all caregivers (mothers 

and fathers) experience their role as caretakers identically, and it is important to include 

fathers in research studies so that these potential differences can be better understood. 

 However, there are several limitations of the current study that should be 

addressed in future work. First, the current study used the PedsQL to asses HRQOL in 

youth with SB. This measure has not been normed in this population specifically. Due to 

the limited mobility of many youth with SB, the physical subscale of this measure was 

not used as the items were deemed inappropriate for these youth to complete. It is 

possible that a SB-specific measure of youth HRQOL would be more appropriate for 

assessment of this construct in this population. Second, attrition at Times 2 and 3 in this 

study should be considered. Though attrition analyses revealed no significant differences 

in demographic factors or in youth-reported HRQOL among full- and partial-participants, 

it is possible that the families with parents experiencing the most distress and stress did 
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not participate at future time points. Third, the time between study time points (2 years 

between each time point; 4 years total) may have been too long to be predictive in this 

case. Many of the youth included in the study may have gone through significant 

transitions or developmental changes between visits.  Additionally, SB is an illness with 

many life-threatening illness-related complications that could have a quick or sudden 

onset (UTIs, shunt malfunctions). Therefore, parent factors at Time 1 may not be 

predictive of youth factors at subsequent time points with a two-year interval.  

Conclusions and Clinical Implications 

 The results of the current study have important implications for work with 

families of youth with SB. First, though youth with SB are at-risk for poor HRQOL, it 

appears that parent factors or demographic factors may not significantly impact HRQOL 

in this population. Given the consistently lower HRQOL of youth with SB and the 

potentially important role HRQOL plays in adherence and disease management, it is of 

the utmost importance that factors that do affect HRQOL (i.e., social factors) in this 

population be identified. While the mediation models were not significant, parent factors 

were found to affect parenting behaviors (maternal social isolation and maternal 

acceptance; paternal SB-specific parenting stress and paternal psychological control). 

Interventions targeted to alleviate parenting stress and distress in this population could 

have clinically significant effects for not only parents, but youth with SB as well.  

Finally, special consideration should be given when choosing an instrument to assess 

HRQOL in this population. When possible, SB-specific instruments that include 

bowel/bladder domains (such as the Spina Bifida Pediatric Questionnaire (SBPG; Velde 
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et al., 2016), or Quality of Life Assessment in Spina Bifida for Children (QUALAS-C; 

Szymanski et al., 2015) should be used. These instruments may more adequately and 

comprehensively assess HRQOL in youth with SB than a general measure (e.g., 

PedsQL).  
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