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1.1 General introduction 

A growing number of parents with young children develop a chronic medical condi-

tion (CMC). Such medical conditions involve one or more organ systems impairing 

health and psychological functioning for at least 3 months (Brown, 2006; Lubkin & 

Larsen, 2006). CMC’s are characterized by long continuance of adverse physical 

symptoms, such as pain and fatigue, which may be intermittent or continual de-

pending on the underlying condition. Generally speaking, neither vaccines nor med-

ication can prevent or cure CMC’s, so most conditions last for a lifetime. Being 

chronically ill is accompanied by functional impairment including mobility limita-

tions and dependence in activities of daily living. Caregiving needs and the depend-

ence on health care can lead to a significant loss of autonomy (Plochg, Juttman, 

Klazinga, & Mackenbach, 2007). 

 Worldwide, the number of individuals with CMC is still on the rise. In developed 

countries, the most common forms of CMC include rheumatoid arthritis, cardiovas-

cular diseases (e.g., stroke), cancer, chronic respiratory diseases, and diabetes melli-

tus. These conditions are the leading cause of mortality in the world, accounting for 

63% of all deaths. A substantial proportion of chronic medical conditions are auto-

immune diseases, such as multiple sclerosis and rheumatoid arthritis. Autoimmune-

diseases occur in 8% of the population, while 78% of those affected are women 

(Fairweather & Rose, 2004), and they are the leading cause of death among young 

and middle-aged women (Walsh & Rau, 2000). In 2008, an estimated 36 million 

deaths worldwide were due to non-communicable diseases up from 35 million 

deaths in 2004 (World Health Organization, 2011).  

Internationally, approximately 10% of children grow up with a parent who is af-

fected by CMC (Worsham, Compas, & Ey, 1997). In the Netherlands, a study re-

vealed that 13.2% of children have a parent with CMC (Goldschmeding, Van de 

Looij-Jansen, & Butte, 2006). This prevalence is rising, not only because of the in-

creasing occurrence of autoimmune diseases (Bach, 2008) and improved medical 

techniques that augment the life expectancy of parents with CMC, but also because 

parents are conceiving children at an older age. In turn, older age is associated with 

an increased vulnerability for CMC (Lubkin & Larsen, 2006; Shifren & Kachorek, 

2003).  

CMC affects the whole family (Visser-Meily & Meijer, 2006). About one in four 

individuals with CMC has one or more activity limitations (Anderson, 2004). These 

limitations, in turn, have an impact on family life and individual family members 

(Visser-Meily et al., 2005a; Visser-Meily et al., 2009). When a parent is chronically ill, 

the family situation changes permanently. Family functioning is likely to be impaired 

when the illness duration increases (Schrag, Morley, Quinn, & Jahanshahi, 2004). All 

family members have an elevated risk for depressive symptoms (Han & Haley, 1999; 

Visser-Meily & Meijer, 2006). Both spouses and children are required to take care of 
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the parent with CMC. Children frequently have to fulfill caregiving responsibilities 

that may be inadequate for their age (Korneluk & Lee, 1998; Meijer, Van Oostveen, 

& Stams, 2008). They may feel overwhelmed with the emerging caregiving tasks and 

may experience emotions of guilt when they spend time away from the parent with 

CMC. Worries about the health condition of the chronically ill parent and about 

becoming ill themselves are widespread among children with parental CMC (Ar-

mistead, Klein, & Forehand, 1995; Lackey & Gates, 2001). A Dutch study found that 

almost half of the children reported general fears about the future (Dufour, Meijer, 

Van de Port, & Visser-Meily, 2006). In comparison with their peers whose parents 

do not suffer from an illness, children with parental CMC have higher scores for 

somatization and life dissatisfaction (Pakenham, Bursnall, Chiu, Cannon, & Okochi, 

2006). The risk for internalizing problems in these children may be considerable. 

Internalizing problems refer to problematic behaviors that are directed toward the 

self (i.e., anxious, depressed, and withdrawn behavior, and somatic complaints). The 

relevance of research on parental CMC becomes even more evident considering 

that developmental problems starting early in childhood may persist until adulthood 

(Lackey & Gates, 2001; Schrag et al., 2004). 

There are two predominant theories with regard to the relationship between 

parental CMC and child adjustment. First, this thesis is inspired by the family sys-

tems-illness (FSI) model, which is described in Chapter 4. The FSI model suggests 

that in order to explain a child’s stress level, it is essential to consider parental ill-

ness type, and individual, family, and illness life cycles. Illness types can be catego-

rized on the basis of the presence of disability (non-disabling versus disabling), its 

onset (gradual versus acute), its course (progressive, episodic, or constant), its out-

come (fatal versus non-fatal), and the stage of the illness (crisis, chronic, or termi-

nal). This dissertation focuses on the chronic stage of parental medical conditions. 

Prominent issues in the chronic stage are interpersonal conflicts in family relation-

ships concerning topics such as averting exhaustion, maintaining autonomy, and 

preserving intimacy in the face of severe impairment or possible death. Family rela-

tionships may act as a buffer against adolescent stress, providing resources and 

possibilities for resilience and growth (Rolland, 1999). Second, the transactional 

stress and coping (TSC) model, which is documented in a detailed manner in Chap-

ter 5, serves as theoretical framework. The TSC model proposes that the impact of 

CMC on internalizing problems in children is mediated by the ill parent’s quality of 

life, family functioning, and child adaptational processes (Lazarus & Folkman, 1984; 

Hocking & Lochman, 2005). On the one hand, high levels of stress may increase the 

chance of internalizing problems in adolescents. On the other hand, protective fac-

tors such as adequate family functioning and functional coping (e.g., social support 

seeking and active problem solving) can interfere with undesirable levels of stress, 

decreasing the risk for adolescent problem behavior. Most children seem to cope 

well with parental CMC (Annunziato, Rakotomihamina, & Rubacka, 2007; Romer et 
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al., 2002). Protective factors may account for the ways in which these children are 

resistant to developing problems. By identifying risk and protective pathways to 

internalizing problems, the main objective of this dissertation is to develop a screen-

ing instrument for children with parental CMC. This is part of secondary prevention 

which aims to identify children in need of early intervention before developmental 

problems persist. This dissertation examines those characteristics of children, par-

ents, parental illness, and the family which play a significant role in the manifesta-

tion of children’s internalizing problems. The ultimate aim of this thesis is to design 

a screening instrument that can identify developmental problems in adolescents 

who have a parent suffering from a CMC. The study focuses on adolescents aged 10 

to 20 years as they seem to form an especially vulnerable group (Kraaij et al., 2003). 

Compared to latency-aged children, adolescents are more likely to have a parent at 

an older age, which may bring along an increased chance of having a parent with a 

chronic illness. Also, especially adolescents might have experienced the impact of 

parental CMC for an extended period. Insight into the relationship between illness-

related stressors and adolescent developmental problems is essential for designing 

interventions for those adolescents who need help. A screening instrument may 

contribute to the identification of adolescents who require interventions in order to 

prevent upcoming problems. 

Numerous risk and protective factors for developmental problems and espe-

cially adverse outcome variables in adolescents with parental CMC have been exam-

ined. Researchers have investigated demographic characteristics of children and 

parents, illness characteristics, and the psychosocial variables of children, parents, 

and the family as a whole (Korneluk & Lee, 1998, Romer et al., 2002). Oftentimes, 

prior research in the field has some shortcomings, which this thesis will respond to. 

First, the majority of studies have not considered the family cluster effect which 

means that family members possess a very similar genetic makeup and share the 

same environment, resulting in characteristics that are statistically dependent on 

each other (Snijders & Bosker, 1999). Second, previous studies have seldom in-

cluded comparison groups for children with parental CMC. Additionally, in those 

studies including a comparison group, many researchers have opted for children 

with mentally ill parents instead of a normative reference group. This may obstruct 

differences between children with parental CMC and children with healthy parents, 

hindering conclusions about the overall impact of parental CMC on the child. Third, 

prior research has not examined physiological variables as part of child adjustment 

to parental CMC. This thesis will address the limitations of prior research by using 

multilevel analyses which serve as a control for the family cluster effect and deter-

mine predictors at the individual and family level. In addition, this work will make a 

comparison between families with parental CMC and two reference groups: families 

with healthy single parents and intact families with healthy parents. Such an ap-

proach facilitates answering the question of whether lack or partial involvement of 
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a second parent contributes to between-family differences in child outcomes. Simi-

lar to children with parental CMC, children with single parents display worse out-

comes than children with two healthy parents on a number of measures like prob-

lem behaviors and academic performance (Amato, 2000; Amato, 2001; Hoffmann, 

2006; Romer et al., 2002). Apart from that, children with parental CMC will be com-

pared to children with single parents and two healthy parents in terms of a physio-

logical stress measure, namely salivary cortisol, which is a stress hormone. 

The aim of this dissertation is threefold: (1) to give an indication of the impact 

of parental chronic medical condition (CMC) on children by way of differences in 

child functioning between families affected by parental CMC, families with healthy 

single parents, and families with two healthy parents, (2) to increase insight into risk 

and protective factors for developmental problems in children with chronically ill 

parents, and (3) to develop the Screening Instrument for Adolescents of Parents 

with Chronic Medical Condition (SIAPCMC), intending to identify adolescents with 

developmental problems. 

1.2 Thesis outline 

This thesis includes nine studies which are presented in separate chapters. The first 

two studies focus on latency-aged and adolescent children, while the remaining 

chapters only include adolescents aged 10 to 20 years.  

 The first study (Chapter 2) is a meta-analysis of 19 international studies examin-

ing differences in problem behavior between children with parental CMC and chil-

dren who do not have chronically ill parents or norm groups by way of overall effect 

sizes. The remaining dissertation research investigates children in the Netherlands.  

 The second study, Chapter 3, is based on longitudinal data for 44 children with a 

parent who has suffered a stroke. This study is part of the Functional Prognosis after 

Stroke (FuPro-Stroke) caregiver study, aiming to predict child report of stress three 

years after parental stroke.  

The data used for Chapters 4 to 9 were collected from the family home be-

tween 2008 and 2011. Chapters 4 and 5 are theory-driven articles inspired by the 

family systems-illness (FSI) model and the transactional stress and coping (TSC) 

model, respectively, using the data for 160 adolescents with chronically ill parents 

from a new sample. Chapters 6 to 8 describe a comparison between adolescents 

with parental CMC, adolescents of healthy single parents, and adolescents of 

healthy married parents. Chapter 6 illustrates the diurnal salivary cortisol pattern in 

adolescents from the three family types. Chapter 7 compares depression in married 

parents affected by CMC, healthy single parents, and healthy married parents in 

relation to clinical and non-clinical adolescent functioning in these family types. 

Chapter 8 addresses the differential characteristics for adolescents with chronically 
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ill and healthy parents. Chapter 9 focuses on risk factors for problem behavior in 

adolescents with chronically ill parents.  

Chapter 10 is based on data for a new sample of adolescents recruited between 

2011 and 2012, and it describes the development of the SIAPCMC. For this purpose, 

149 adolescents from 104 families were recruited. Adolescents completed a test 

battery including the Youth Self-Report and the Dutch Stress Questionnaire for Chil-

dren in 2011 and 1 year later, resulting in a longitudinal data set. 
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Chapter 2   

Problem behavior in children with 

chronically ill parents: 

A meta-analysis 
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Sieh, D. S., Meijer, A. M., Oort, F. J., Visser-Meily, J. M. A., & Van der Leij, D. A. 

V. (2010). Problem behavior in children with a chronically ill parent: A meta-analysis. 

Clinical Child and Family Psychology Review, 3, 384–397. 
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Abstract 

The aim of this meta-analysis is to examine whether children of chronically ill par-

ents differ from norm groups in problem behavior. We report moderator effects 

and overall effect sizes for internalizing, externalizing, and total problem behavior 

assessed by children and parents. In fixed effect models, we found a significant 

overall effect size for internalizing problem behavior (number of studies k = 19, total 

sample size N = 1,858, Cohen’s d = .23, p < .01) and externalizing problem behavior 

(k = 13, N = 1,525, d = .09, p < .01), but not for total problem behavior (k = 7, N = 

896). Effects for internalizing and externalizing problem behavior were larger in 

non-cancer studies, in samples including younger children and younger ill parents, in 

samples defined by low average SES, and in studies including parents with longer 

illness duration. In addition, effects for externalizing problem behavior were larger 

in studies characterized by a higher percentage of ill mothers and single parents. 

With exclusive self-report, effect sizes were significant for all problem behaviors. 

Based on these results, a family-centered approach in health care is recommended. 
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2.1 Introduction 

Parents with a chronic medical condition (CMC) compose a significant proportion of 

the world’s population, with prevalence ranging between 4% and 12% (Barkmann, 

Romer, Watson, & Schulte-Markwort, 2007; Worsham, Compas, & Ey, 1997). CMC is 

defined as a syndrome involving one or more organ systems that impair health and 

psychological functioning during at least 3 months (Brown, 2006). Health care pro-

fessionals mainly pay attention to ill parents and their spouses, leaving children in 

the background even though a proportion of them become lifetime caregivers (Vis-

ser-Meily et al., 2006). In fact, children often feel overwhelmed by the demand or 

responsibility to care for an ill person and lack important information about the 

condition (Schrag, Morley, Quinn, & Jahanshahi, 2004). Research also shows that 

they perceive their own risk for developing illness higher than controls (Harris & 

Zakowski, 2003). Conjointly, the offspring’s functioning seems to be determined by 

negative circumstances of parental illness although positive aspects have also been 

associated with the illness such as gaining a sense of fulfillment by caring for their 

parent and building up a cohesive support system (Johnston, Martin, Martin, Gu-

maer, 1992; Newman, 2002). Ill parents’ offspring predominantly feel restricted in 

daily activities, isolate themselves from peer groups, and develop health problems 

(Earley & Cushway, 2002). It is therefore important to investigate the impact of 

parental CMC on problem behavior in children. 

Children’s emotional problems due to endangered parental health have been 

reported in many qualitative and quantitative studies (Korneluk & Lee, 1998; Visser, 

Huizinga, Van der Graaf, Hoekstra, & Hoekstra-Weebers, 2004). Acute emotional 

problems among children with parental CMC, in this paper referred to as target 

group, are shown to be as high as 55% and frequently persist into adulthood (Van 

de Port, Visser-Meily, Post, & Lindemann, 2007; Wong, Cavanaugh, MacLeamy, 

Sojourner-Nelson, & Koopman, 2009). Numerous studies conclude that children’s 

problem behavior is determined by the amount of daily hassles and the perception 

of stressfulness rather than by the severity of illness (Dufour, Meijer, Van de Port, & 

Visser-Meily, 2006; Korneluk & Lee, 1998; Verhaeghe, Defloor, & Grypdonck, 2005). 

Children may react to the imposed stressor by isolating themselves, feeling guilty, 

and worrying about changes in parental health. Fearing negative health outcomes 

or death of parents may result in psychosomatic complaints, such as headaches, 

cramps, and weakened immune responses in the target group (Pakenham & 

Bursnall, 2006). These symptoms are described as depressive symptoms, anxiety, 

withdrawn behavior, and physical complaints, composing internalizing problem 

behavior. Children in the target group may also act out showing externalizing prob-

lems through aggressive and delinquent behavior (e.g., Diareme et al., 2006). Simi-

larly, there may be an increased level of total problem behavior in the target group 

referring to a combination of externalizing, internalizing, social, identity, and 
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thought problems (e.g., Rodrigue & Houck, 2001). In contrast, some studies did not 

find a marked effect of parental CMC on child functioning (Annunziato, Rakotomi-

hamina, & Rubacka, 2007; Houck, Rodigue, & Lobato, 2007). The differential influ-

ence of moderators might explain this discrepancy. 

According to the stress and coping theory, the threat of worsening parental 

health is defined as a continuous stressor exceeding children’s coping resources and 

increasing the probability of problem behavior (Forehand, Biggar, & Kotchick, 1998; 

Pakenham & Bursnall, 2006; Pedersen & Revenson, 2005). Parental disease can be 

perceived as stressful depending on factors directly relating to children and factors 

associated with the situation (Lazarus, 1974). Moderators related to children (e.g., 

age and gender) and moderators related to the situation (e.g., illness type, parental 

functioning, SES) may explain variations in effect sizes or differences in problem 

behavior between the target group and children from norm groups (Nelson & 

While, 2002).  

First, children’s age seems to moderate effect sizes, but research is inconclusive 

whether latency-aged children are more prone to clinical problem behavior than 

adolescents (Visser et al., 2005). However, as adolescents are physically and cogni-

tively more advanced than latency-aged children, they may face more caregiving 

tasks while struggling with identity formation and developmental tasks during pu-

berty (Kraaij et al., 2003). The age of ill parents may also play a moderating role but 

has largely been ignored as predictor of problem behavior in the target group (Vis-

ser, Huizinga, Van der Graaf, Hoekstra, & Hoekstra-Weebers, 2004). Second, the 

parents’ and children’s gender may influence the size of potential effects for prob-

lem behavior in children with parental CMC. Girls especially adopt caregiving tasks 

and are found to be at higher risk for stress, depressive symptoms, and other inter-

nalizing problem behaviors than boys (Korneluk & Lee, 1998). While research on 

children of the general population suggests that boys display more externalizing 

problem behavior than girls (Bongers, Koot, Van der Ende, & Verhulst, 2003; 

Vaalamo, Pulkkinen, Kinnunen, Kaprio, & Rose, 2002), research on children with a 

chronically ill parent has shown the opposite (e.g., Visser et al. 2005). In addition, 

girls confronted with an ill mother may display more problems than facing an ill 

father because they tend to identify with the parent of the same gender. Similarly, 

boys of chronically ill fathers may suffer more than boys of chronically ill mothers 

(Barkmann, Romer, Watson, & Schulte-Markwort, 2007). Third, children of low 

socio-economic status (SES) are shown to have fewer resources to deal with paren-

tal CMC than children of high socio-economic status, which may explain increased 

child adjustment difficulties (Forehand, Biggar, & Kotchick, 1998). Low SES involves 

reduced social and financial resources to cope with the stressful life event of having 

an ill parent (Folkman, Lazarus, Pimley, & Novacek, 1987). Fourth, ethnicity is a 

possible moderator although its influence on effect sizes is unclear because no rele-

vant cross-cultural literature has been found. Fifth, the percentage of single parent-
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hood proves to be a potential moderator: children of single parents with CMC may 

have more difficulties adapting to parental illness because they lack the spouse’s 

support (Taanila, Laitinen, Moilanen, & Järvelin, 2002). 

Furthermore, illness characteristics, such as illness duration, may moderate ef-

fect sizes. Medical conditions of extended duration can lead to a depletion of chil-

dren’s resources and initiation of activities associated with long-term difficulties, for 

example, frequent contact with deviant peers. This would be in accordance with the 

delayed-effect hypothesis (Forehand, Biggar, & Kotchick, 1998). Cancer studies 

suggest that most affected children do not display problem behavior shortly after 

their parent’s diagnosis (Visser et al., 2007), while a longitudinal study on parental 

stroke shows the opposite (Van de Port, Visser-Meily, Post, & Lindemann, 2007). In 

addition, CMC’s can be categorized into three dimensions of illness according to 

Rolland’s typology: type of illness, illness stadium, and components of family func-

tioning (Rolland, 1987; Schepers, Ketelaar, Van de Port, Visser-Meily, & Lindeman, 

2007). CMC’s differ depending on illness onset (acute or gradual), illness course 

(progressive, constant, or episodic), illness outcome (fatal, possibly fatal, reduced 

longevity, non-fatal), and the degree of impairment (impairing versus non-

impairing). Further, studies can be classified as illness specific and illness non-

specific (i.e., studies focusing on one specific diagnosis versus studies with variability 

in diagnosis). Aside from this, we will use cancer study type as moderator consider-

ing the high number of cancer studies (i.e., cancer studies versus non-cancer stud-

ies). Effect sizes may vary due to assessment type as well. Evidence suggests that 

parents report fewer problems than children themselves (Watson et al., 2006). 

The theoretical and empirical underpinnings lead to the following hypotheses: 

(1) effect sizes for internalizing problem behavior will be higher in studies with a 

higher percentage of girls than boys, (2) effect sizes will be larger for studies with a 

higher mean age than studies with a lower mean age, (3) studies including families 

of lower SES will manifest larger effect sizes than studies of high SES families, (4) 

studies including more single parent families versus two-parent families will show 

larger effect sizes, (5) the longer the illness persists, the larger effect sizes will be, 

(6) effect sizes will be smaller according to parent reports than self-reports. 

Significantly, few quantitative studies involve a control group to investigate 

whether emotional problems are more pronounced in the target group than in 

children with healthy parents. Reviews to date have failed to provide an overall 

effect size for internalizing, externalizing, and total problem behavior and have thus 

been inconclusive about whether having a chronically ill parent affects children’s 

problem behavior. While some studies found evidence that these children experi-

ence more internalizing than externalizing problems (Steck et al., 2007), others 

found the opposite (Hough, Brumitt, Templin, Saltz, & Mood, 2003), so no conclu-

sion can be drawn about how pronounced this effect is. The primary aim of this 

review, therefore, is to investigate whether children of chronically ill parents are at 
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increased risk for developing these problems compared to children among the gen-

eral population. This is achieved by quantitatively comparing problem behavior 

scores of the target group with scores of control groups (i.e., children with healthy 

parents) or non-clinical norm samples when studies omitted controls. We further 

aim to evaluate whether there are variations in effect sizes for internalizing, exter-

nalizing, and total problem behavior. 

In summary, this review focuses on comparing problem behavior in children 

with a chronically ill parent with control/norm groups and examines whether child 

characteristics (gender, age), parent characteristics (gender, age, SES, single parent-

hood, ethnicity), illness characteristics (duration, variability in diagnosis, typology), 

and assessment type moderate group differences. By this means, we examine how 

children with chronically ill parents function in relation to other children. Moreover, 

we address moderators of problem behavior in the target group to identify risk 

factors for developmental problems. 

2.2 Method 

2.2.1 Procedure 

We used the search engines Medline 1993–1996, Medline 1997–present, PsycInfo, 

PubMed, and Web of Science of the digital library of the University of Amsterdam. 

Search terms were parent and illness, disease, physical and chronic, combined with 

adolescent, child, family, internalizing, externalizing, problem, adjustment, and well-

being. We additionally used terms of prevalent CMC’s and illnesses associated with 

global burden of disease (World Health Organization, 2010) in combination with the 

words parent, adolescent, and child (i.e., asthma, brain damage/contusion, diabe-

tes, cancer, epilepsy, heart disease, HIV/AIDS, multiple sclerosis, Parkinson disease, 

respiratory disease, rheumatoid arthritis, spinal cord injury, and 

stroke/cardiovascular disease). Besides, we used the ancestry method to find more 

studies concerning children with chronically ill parents in reviews and articles re-

porting on empirical studies (i.e., reference sections of articles were inspected for 

relevant studies that had not yet been detected. When there was doubt about the 

relevance of these articles, they were visually inspected). The flow chart in Figure 

2.1 illustrates the inclusion procedure. 

After exploring the search output, studies were controlled for compatibility with 

five criteria: (a) at least one parent was diagnosed with CMC, (b) studies included 

quantitative measures of internalizing, externalizing, or total problem behavior in 

children, (c) children’s mean age in the target and control group was lower than 18 

years, (d) studies were published between January 1990 and June 2010, (e) effect 

sizes were calculable by comparing scores of the target group with scores of con-
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trols or given norms (e.g., community samples of the Child Depression Inventory). 

When studies failed to provide national norm or control group scores, we used 

American T-score norms for the Child Behavior Checklist (CBCL; Achenbach, 1991a). 

This is no methodological concern because research finds minor differences in CBCL 

norm group scores of countries whose norms were integrated in this meta-analysis 

(Chang, Morrissey, & Koplewicz, 1995; Verhulst et al., 2003). Studies of qualitative 

nature and those lacking control groups or omitting information necessary to calcu-

late effect sizes were excluded. Studies not meeting the criteria for our definition of 

CMC and internalizing, externalizing, and total problem behavior were also ex-

cluded. Although infection with HIV is not an illness per definition, it falls under the 

category of CMC, which occasionally is also referred to as illness in this article. Fi-

nally, we excluded duplicate studies and dissertation abstracts. After all, we con-

tacted the corresponding authors of retrieved articles and considered articles sug-

gested for inclusion. 

 

 

Figure 2.1 

Flow Chart of the Inclusion Procedure 

89 evaluated in detail 

 

36 met inclusion criteria  

 

19 included in review 

 

354 excluded on the basis of reviewing title, 

abstract and year only 

 

53 excluded     

     18 qualitative or theoretical studies 

     11 studies without relevant measures 

       7 reviews 

       7 studies absent in electronic source 

       5 studies excluding medical diagnosis 

       4 studies retrospective 

       1 study with children’s mean age > 18 yrs 

 

17 excluded 

     13 duplicate studies 

       4 studies missing control groups 

 

 

19 studies including internalizing problem behavior in children 

13 studies including externalizing problem behavior in children 

  7 studies including total problem behavior in children 

 

443 potentially relevant articles identified in data-

base searches and by the ancestry method 
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2.2.2 Dependent measures 

Our outcome variable was the effect size Cohen’s d and was calculated for (a sub-

scale of) internalizing, externalizing, and total problem behavior in children. Sub-

scales of the internalizing spectrum included depression, anxiety, somatic com-

plaints, and withdrawn behavior. Aggressive and delinquent behavior composed 

subscales of the externalizing spectrum. Total problem behavior consisted of exter-

nalizing, internalizing, social, identity, thought, and sexual problems. 

2.2.3 Moderators 

Moderators were coded by two independent researchers applying our coding crite-

ria and were ideally verified by the corresponding author. When authors did not 

reply, the coding was the result of agreement between coders after consensus. 

Age. Mean age of children and ill parents was registered in years. 

Gender. The percentage of girls and ill mothers was calculated. 

Ethnicity. Ethnicity was provisorily coded as only Caucasian (1), mostly Cauca-

sian (2), mostly African-American (3), only African-American (4), and mixed (5). For 

moderator analyses, ethnicity was finally coded as mostly Caucasian (1) and mostly 

non-Caucasian (2). 

SES. We estimated average SES as either low (1), medium (2), or high (3) de-

pending on the percentage of parents with low education, yearly family income, 

mean time of education of parents, and other information such as percentage of 

participants living in a low income neighborhood, percentage of parental employ-

ment, and indexes like the Hollingshead socioeconomic factor score (Brown et al., 

2007). When the mean income of parents was less than 30 000 US dollars on a 

yearly basis, the mean SES of a study was coded as being low. When the study indi-

cated that the majority of parents did not graduate from high school or the per-

centage of low education (elementary school until college without graduating) and 

low vocational degree among parents was over 25%, SES was judged to be low 

unless the family income was higher than 30 000 dollars on average. An example of 

high SES was that the majority of parents were employed, had an income higher 

than 30 000 US dollars and were mostly moderately to highly educated. 

Illness type. Studies were dichotomized into illness-specific (1) when studies 

were based on one specific diagnosis (e.g., multiple sclerosis) or illness-nonspecific 

(2) when several illnesses were included in one study, which is also called variability 

in diagnosis. Besides, we classified studies as cancer non-specific (1) and cancer 

specific (2), taking into account a possible moderator effect of study characteristics 

inherent to cancer. Lastly, studies were coded based on how the illness started 

(acute or gradual onset), its course (progressive, constant, or episodic), the outcome 

(fatal, possibly fatal, reduced longevity, or non-fatal), and the degree of impairment 

(impairing versus non-impairing). 
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Illness duration. As an estimate of illness duration, time since diagnosis was de-

fined by the duration in months since a professional had diagnosed the parent with 

a medical condition. 

Living condition. Raters registered whether children were living mostly at home 

with the ill parent (1) or living away from home (2). 

Percentage of single parents. Raters coded the percentage of single parents 

with CMC sharing a household with their children as only adult. When a parent lived 

with another adult such as mother, sister, or partner, the definition of single parent 

household was not applicable. 

Assessment type. We dichotomized studies into self-report (1) and parent report 

(2). 

2.2.4 Data analysis 

On the basis of the presentation of results, we calculated the effect size Cohen’s d 

as a function of means and standard deviations of children’s problem behavior 

scores. When scores were unavailable, we estimated the effect size based on odds 

ratios, p-values, or t-tests. In studies using other norms than those for the CBCL and 

stating that the difference between the target group and the normative or control 

sample was not significant without providing scores, we set the effect size to be 

zero. The effect size in a given study was calculated by multiplying effect sizes per 

subgroup (e.g., girls aged 4–11) with the number of that subgroup. The resulting 

sum scores of subgroups were divided by the total number of participants, meaning 

that we took the subpopulation weight into account. In studies reporting T-scores of 

the CBCL (Achenbach, 1991a), we chose normative T-scores matched on gender and 

age (i.e., boys aged 4–11, girls aged 4–11, boys aged 12–18, and girls aged 12–18). 

Raw scores were compared to scores from national norms. We calculated means 

and standard deviations as overall mean for parent reports, which depended on the 

number of fathers and mothers (i.e., scores of mothers and fathers were multiplied 

by the number of mothers and fathers, respectively, and then divided by the total 

number of parents). When both parent and child reports were available, we based 

the effect size on parent reports to avoid moderator analyses based on duplicate 

data. When several measures were available to measure a spectrum of problem 

behavior, we averaged effect sizes by dividing the effect size for each instrument by 

the total number of instruments. Effect sizes of d ≤ .20, d = .50, and d ≥ .80 were 

considered as indices of small, medium, and large effects, respectively (Cohen, 

1992). 

Overall effect sizes were estimated in random as well as fixed effect models 

with SPSS macros (Lipsey & Wilson, 2001). In fixed effect models, all studies are 

considered equivalent, and the residual variance is based on the total number of 

participants, yielding higher statistical power but limiting generalizability. In random 
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effect models, studies are not considered identical, and the residual variance takes 

differences between studies into account. Random effect models may be preferable 

because results are more generalizable than results from fixed effects modeling. 

Both fixed and random effects are provided for the sake of a complete picture of 

the effect sizes. Homogeneity of studies was tested with Q statistics at a significance 

level of p = .05. In a heterogeneous set of studies, differences in effect sizes were 

assumed to stem from study characteristics rather than subject-level sampling er-

ror. In view of the small number of studies, moderator effects were tested sepa-

rately. In order to investigate possible communality of moderator effects, correla-

tions between moderators were tested with Pearson correlations. 

2.3 Results 

2.3.1 Description of studies 

The smallest sample consisted of 23 children from the target group and the largest 

sample included 336 children. Children’s age ranged between 3 and 25 years (mean 

age = 11.85), see Table 2.1. Illness duration or mean time since diagnosis ranged 

between 2 months and 9.5 years and was 3.7 years on average. Studies included 

slightly more girls than boys. Over two thirds of the ill parents were female. The 

average age of the ill parent was 42 years. One in 4 of the parents with CMC was 

estimated to be single. Almost two thirds of all studies (63%) were executed in the 

United States. The remainder was conducted in the Netherlands (16%), Australia, 

Germany, and the United Kingdom. One study was cross-cultural involving samples 

from three countries in Europe. Three studies had a longitudinal design, in which 

the first assessment of children’s problem behavior was chosen, while the vast ma-

jority of studies had a cross-sectional design. Thirty-seven percent of the studies 

included a control group; the remainder was compared to norms from Achenbach 

(1991a) or, in case of raw scores, to given norms.   

 Fourteen studies (74%) used the CBCL internalizing problem scale, while five 

studies used other measures, totaling 19 studies. Most studies used the CBCL to 

measure externalizing problem behavior (89%), and the effect size for total problem 

completely relied on the CBCL. Seven studies used the Youth Self-Report (YSR) in 

addition to the CBCL but these were not included in the analyses due to simultane-

ous parent report and the emerging dependency between studies. The Teacher 

Report Form of the CBCL was only used in two studies and was therefore not inte-

grated in this meta-analysis. In the majority of studies, the CBCL was filled in by both 

father and mother. In five cases, especially single parent studies, only one parent 

completed the CBCL. The psychometric properties of instruments were generally 

found to be good to excellent. However, less than half of the studies evaluated the 
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reliability and validity. Seven studies entirely focused on cancer (37%). Five studies 

included various CMC’s, two of which included parents with either HIV or hemo-

philia or both. Three studies included highly varying CMC’s (e.g., asthma, diabetes, 

heart disease, liver disease, lung disease, and stroke). In one sample, CMC’s were 

not specified, but it was clear that they varied. Three studies focused on HIV/AIDS 

and two studies investigated MS. One study included stroke.  

 After inspecting studies and contacting the authors, there were too many miss-

ing values to include the children’s living condition as moderator. In view of insig-

nificant variance in ethnicity across studies (79% of studies were composed of only 

or mostly Caucasian), we excluded ethnicity as moderator. For this reason, assess-

ment type was also excluded. However, all 11 studies including self-report measures 

will be analyzed and described separately and compared to effects for exclusive 

parent report (15 studies). Finally, illness typology was discarded since a majority of 

studies included various CMC’s to which the coding could not be applied simultane-

ously. 

2.3.2 Effect sizes for internalizing problem behavior 

Nineteen independent studies were included to calculate the effect size for internal-

izing problem behavior (N = 1,858), see Table 2.1. The meta-analysis yielded a small 

overall effect size (d = .23, p < .01 (95% CI [.19–.28]), fixed model; d = .24, p < .01 

(95% CI [.11–.37]), random model), indicating that children in the target group dis-

played more internalizing problem behavior than other children. The homogeneity 

analysis revealed that effect sizes varied significantly between studies and modera-

tor analyses were appropriate (Q(18) = 132.29, p < .01). In fixed effect models, mean 

age of children and ill parents were significant moderators, indicating that larger 

effects were found for studies including younger children and younger ill parents, 

see Table 2.2. Studies including more families with low SES had significantly larger 

effect sizes for internalizing problem behavior than studies including more families 

with high SES. Effects for internalizing problem behavior were less pronounced in 

cancer studies than in non-cancer studies. Finally, effects were larger in studies 

characterized by longer illness duration. Moderation in effect sizes for internalizing 

problem behavior was not explained by gender of children and ill parents, the per-

centage of single parents, or variability in diagnosis. Heterogeneity within studies 

was present in all fixed effect models and heterogeneity between studies applied to 

studies including children’s and ill parents’ age, SES, cancer study type, and illness 

duration. When random effect models were computed, solely SES reached signifi-

cance. 

 



 26 

Table 2.1 

Moderators and Effect Sizes in Studies assessing Internalizing, Externalizing, and Total Problem Behavior in Children with Parental CMC 

Authors N 

Parental 

CMC’s Girls (%) 

Ill mothers 

(%) 

Mean 

age 

child 

Mean 

age ill 

parent 

Illness 

dura-

tion 

 

Mean 

SES 

Single 

parents 

(%) Instruments 

d 

int. 

d  

ext. 

d 

tot. 

Annunziato et al. (2007) 211 mixed 46.00 100.00 12.06 40.95  high 99.00 CDI-S/BPI .00 .00  

Barkmann et al. (2007) 79 mixed 53.24 55.70      CBCL .61 -.13 .41 

Biggar & Forehand (1998) 85 HIV/AIDS 59.00 100.00 8.68 31.25  low 50.00 CDI .39   

Brown et al. (2007) 40 cancer 52.50 100.00 14.40 45.90 4.80 medium 17.50 CBCL .37 .25  

Harris & Zakowski (2003) 27 cancer 66.70 81.80 15.40 48.40 2.50 medium  CDI/RCMAS -.16   

Houck et al. (2007) 38 mixed 66.78 34.22 14.92 44.70  high .00 CBCL .00  -.12 

Hough et al. (2003)  147 HIV/AIDS 46.90 100.00 9.90 36.10 5.23 low 78.00 CBCL .74 1.08  

Kotchick et al. (1996)  75 mixed 55.00 .00 12.88 38.70  medium .00 CBCL .28 .02  

Pakenham & Bursnall (2006)  48 MS 56.00 95.83 15.60  9.15 medium  BSI-18 .13   

Rodrigue & Houck (2001)  33 mixed 45.45 63.64 12.60 38.70  medium  CBCL/YSR .64 .92 .35 

Siegel et al. (1996) 70 cancer 57.00 46.00 10.80   high .00 CDI/STAI .53   

Steck et al. (2007)  192 MS 48.44 71.53 9.80 40.80 7.36 low  CBCL/YSR .32 .00 .00 

Steele et al. (1997)  65 mixed 56.90 .00 13.27 39.50  medium .00 CBCL .35   

Tompkins & Wyatt (2008) 23 HIV/AIDS 61.00 100.00 12.59 38.33  medium 52.00 CBCL/YSR -.28 .56  

Visser et al. (2005)  336 cancer 51.19 81.11 11.40 44.30 2.70 medium 7.00 CBCL/YSR .05 -.05 -.09 

Visser et al. (2007)  123 cancer 56.14 52.38 8.00 43.00  high 8.70 CBCL/YSR -.03 -.23 -.16 

Visser-Meily et al. (2005b)  82 stroke 51.00 58.26 13.20 44.40 .17 medium .00 CBCL .37 .07  

Watson et al. (2006)  95 cancer 58.19 100.00 12.00 45.00 .91 high 26.17 CBCL/YSR .14 -.16 -.12 

Welch et al. (1996) 89 cancer 56.18 75.00 11.98 39.90 .19 medium 6.58 CBCL -.22 -.23  

Note. N = sample size. CMC = chronic medical condition. CDI-S = Children’s Depression Inventory-Short form, BPI = Behavior Problem Index, CBCL = Child Behavior Check-

list, CDI = Child Depression Inventory, RCMAS = Revised Children’s Manifest Anxiety Scale, YSR = Youth Self-Report, BSI-18 = Brief Symptom Inventory-18, STAI = State-Trait 

Anxiety Inventory. d = Cohen’s d (effect size); int. = internalizing problem behavior, ext. = externalizing problem behavior, tot. = total problem behavior. 
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2.3.3 Effect sizes for externalizing problem behavior 

Thirteen studies were used to calculate the effect size for externalizing problem 

behavior, which can be considered small (N = 1,525; d = .09, p < .01 (95% CI [.04– 

.14]), fixed model; d = .15, p = .16 (95% CI [-.06–.37]), random model), indicating 

that children with parental CMC displayed slightly more externalizing problem be-

havior than the comparison group. The homogeneity analysis revealed that effect 

sizes varied significantly between studies and moderator analyses were appropriate 

(Q(12) = 203.23, p < .01). In fixed effect models, gender of the ill parent was a sig-

nificant moderator, revealing that studies with a higher percentage of ill mothers 

showed larger effect sizes for externalizing behavior than studies with a lower per-

centage of ill mothers. Children’s and ill parents’ mean age were significant modera-

tors, indicating that larger effects were found in studies including younger children 

and younger ill parents than in studies including older children and older ill parents. 

Studies including more families with low SES showed larger effect sizes for external-

izing problem behavior than studies including families characterized by high SES. 

Further, studies including more single parents showed larger effects than studies 

with less single parents. Effects for externalizing problem behavior were smaller in 

cancer studies than in non-cancer studies. Finally, effect sizes were larger in studies 

including parents with longer illness duration than in studies with shorter mean 

time since diagnosis. Heterogeneity was present in most fixed effect models. When 

random effect models were computed, only mean age of the ill parent reached 

significance. 

2.3.4 Effect sizes for total problem behavior 

The effect size for total problem behavior was based on 7 studies (N = 896). The 

meta-analysis yielded a non-significant overall effect size (d = -.03, p = .43 (95% CI [-

.09–.04]), fixed model; d = .02, p = .82 (95% CI [-.13–.16]), random model), indicat-

ing that children in the target group did not manifest more total problem behavior 

than children with healthy parents. The homogeneity analysis revealed that effect 

sizes significantly varied between studies and that moderator analyses were justifi-

able (Q(6) = 23.07, p < .01). In both fixed and random effect models, ill parents’ age, 

illness type, and cancer study type were significant moderators, revealing that ef-

fects for total problem behavior were larger in samples including younger ill par-

ents, in studies with more variability in diagnosis, and in non-cancer studies. Het-

erogeneity was present in the minority of fixed and random effect models. 
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Table 2.2 

Moderators of Effect Sizes for Problem Behavior in Children with Parental CMC 

 Internalizing problem behavior Externalizing problem behavior Total problem behavior 

Moderator k   d   β Qb Qw k   d   β Qb Qw k   d   β Qb Qw 

% girls 

 Fixed 

 Random 

19  

.23 

.24 

 

.12 

-.02 

 

1.99 

.00 

 

130.47** 

17.19 

13  

.09 

.16 

 

.08 

.10 

 

1.32 

.12 

 

202.61** 

12.04 

7  

-.03 

.02 

 

.26 

.23 

 

1.53 

.39 

 

21.54** 

6.75 

% ill mothers 

 Fixed 

 Random 

19  

.23 

.26 

 

-.10 

-.14 

 

1.33 

.32 

 

131.13** 

16.97 

13  

.09 

.15 

 

.29** 

.26 

 

16.79** .89 

 

187.14** 

12.40 

7  

-.03 

.02 

 

-.28 

-.20 

 

1.78 

.30 

 

21.29** 

7.02 

Children’s age 

 Fixed 

 Random 

18  

.22 

.22 

 

-.45** 

-.41 

 

24.39** 

3.26 

 

96.84** 

16.44 

12  

.10 

.18 

 

-.32** 

-.14 

 

20.73** 

.25 

 

179.41** 

11.94 

6  

-.07 

-.06 

 

-.21 

-.10 

 

.34 

.06 

 

7.14 

5.42 

Ill parents’ age 

 Fixed 

 Random 

16  

.21 

.21 

 

-.49** 

-.39 

 

26.88** 

2.71 

 

87.40** 

15.34 

12  

.10 

.17 

 

-.68** 

-.60* 

 

92.53** 

7.03** 

 

107.61** 

12.38 

6  

-.07 

-.07 

 

-.76* 

-.76* 

 

4.28* 

4.28* 

 

3.21 

3.21 

SES 

 Fixed 

 Random 

18  

.22 

.22 

 

-.60** 

-.46** 

 

45.00** 

4.98* 

 

77.23** 

18.56 

12  

.10 

.18 

 

-.51** 

-.51 

 

52.51** 

3.66 

 

147.62** 

10.56 

6  

-.07 

-.06 

 

-.53 

-.49 

 

2.09 

1.53 

 

5.40 

4.75 

% single parents 

 Fixed 

 Random 

14  

.18 

.20 

 

.15 

.08 

 

2.29 

.07 

 

96.79** 

11.32 

10  

.10 

.13 

 

.47** 

.54 

 

39.37** 

2.46 

 

138.35** 

6.06 

4  

-.11 

-.11 

 

-.15 

-.15 

 

.01 

.01 

 

.41 

.41 

Variability CMC 

 Fixed 

 Random 

19  

.23 

.24 

 

-.08 

.10 

 

.92 

.18 

 

131.54** 

16.55 

13  

.09 

.16 

 

-.04 

.11 

 

.41 

.15 

 

203.52** 

11.56 

7  

-.03 

-.002 

 

.78** 

.76** 

 

14.09** 

8.65** 

 

8.98 

6.32 

Cancer study type 

 Fixed 

 Random 

19  

.23 

.24 

 

-.50** 

-.39 

 

33.07** 

3.20 

 

99.38** 

18.30 

13  

.09 

.15 

 

-.44** 

-.45 

 

38.88** 

2.91 

 

165.05** 

11.20 

7  

-.03 

.01 

 

-.66** 

-.66* 

 

10.20** 

4.58* 

 

12.87* 

8.85 

Illness duration 

 Fixed 

 Random 

9  

.24 

.22 

 

.57** 

.43 

 

27.08** 

1.72 

 

55.85** 

7.51 

8  

.13 

.14 

 

.39** 

.48 

 

24.60** 

1.85 

 

140.08** 

4.05 

3  

-.07 

-.07 

 

1.00 

1.00 

 

1.26 

1.26 

 

.01 

.01 

Note. CMC = chronic medical condition (positive scores mean high variability in diagnosis). Cancer study type is coded as non-cancer studies (1) and cancer studies (2), 

meaning that negative beta coefficients indicate smaller effects for cancer studies. k = number of studies, d = Cohen’s d (effect size); Qb = Q statistic between studies 

(index of variability between the group means), Qw = statistic within studies (index of variability within the groups). *p < .05. **p < .01. 
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2.3.4 Effect sizes for self-reported problem behavior 

First, the meta-analysis of 10 self-report studies yielded a small overall effect size 

for internalizing problem behavior in adolescents (mean age = 14.17, N = 679; d = 

.25, p < .01 (95% CI [.18–.31]), fixed model; d = .27, p < .01 (95% CI [.14–.40]), ran-

dom model), indicating that adolescents in the target group reported more internal-

izing problem behavior than adolescents with healthy parents, see Table 2.3. To 

compare, the overall effect size for exclusive parent reports of internalizing problem 

behavior was similar to effects for self-report (k = 15, N = 1628; d = .25, p < .01 (95% 

CI [.20–.30]), fixed model; d = .24, p < .01 (95% CI [.08–.39]), random model). Sec-

ond, the effect size for self-reported externalizing problem behavior in adolescents 

(mean age = 14.70) resulted to be significant (k = 6, N = 449; d = .22, p < .01 (95% CI 

[.14–.29]), fixed model; d = .28, p = .12 (95% CI [.07–.49]), random model), meaning 

that adolescents with parental CMC reported comparatively more externalizing 

problem behavior. The effect size for self-reported externalizing problem behavior 

in adolescents (mean age = 14.69) was larger than parent-reported externalizing 

problem behavior (d = .09, p < .01, fixed model; d = .15, p = .16, random model). 

Third, the meta-analysis yielded a small overall effect size for self-reported total 

problem behavior according to fixed effect models, but not random effect models (k 

= 5, N = 400; d = .13, p < .01 (95% CI [.05–.20]), fixed model; d = .19, p = .06 (95% CI 

[.00–.38]), random model), indicating that adolescents in the target group reported 

slightly more total problem behavior than children with healthy parents. In contrast, 

the meta-analysis on parent-reported problem behavior yielded a non-significant 

effect size for total problem behavior, meaning that children themselves reported 

more total problem behavior than their parents. 

2.3.5 Correlations between moderators 

The Pearson Correlations (Pearson’s r) between moderators resulted to be positive 

between mean age of children and mean age of ill parents (r = .72, p < .01), and 

between percentage of single parents and percentage of ill mothers (r = .67, p < 

.01). In addition, mean age of ill parents positively correlated with cancer study type 

(r = .57, p < .05) and with average SES (r = .58, p < .05), indicating that older ill par-

ents were likely to have high SES and to be represented in cancer studies. These 

correlations should be considered when interpreting moderator effects. 
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Table 2.3 

Effect Sizes in Studies assessing Self-reported Internalizing, Externalizing, and Total Problem Behavior in 

Children with Parental CMC 

Author N 

Parental 

CMC Instrument 

Girls 

(%) 

Mean age 

child 

d  

int. 

d  

ext. 

d  

tot. 

Biggar & Forehand (1998) 85 HIV/AIDS CDI 59.00 8.68 .39   

Diareme et al. (2006) 27 MS YSR 37.04 13.00 .59 .62 .59 

Harris & Zakowski (2003) 27 cancer CDI/RCMAS 66.70 15.40 -.16   

Pakenham & Bursnall (2006)  48 MS BSI-18 56.00 15.60 .13   

Rodrigue & Houck (2001)  29 mixed YSR 48.00 12.60   .40 

Siegel et al. (1996) 70 cancer CDI/STAI 57.00 10.80 .53   

Tompkins & Wyatt (2008) 23 HIV/AIDS YSR 61.00 12.59 .50 .80  

Visser et al. (2005)  222 cancer YSR 53.03 15.00 .21 .26 .11 

Visser et al. (2007)  66 cancer YSR 52.70 15.00 -.04 -.15 -.08 

Watson et al. (2006)  56 cancer YSR 69.64 15.00 .25 .14 .09 

Welch et al. (1996) 55 cancer YSR 60.00 14.50 .36 .24  

Note. N = sample size. CMC = chronic medical condition, MS = multiple sclerosis. CDI = Child Depression 

Inventory, RCMAS = Revised Children’s Manifest Anxiety Scale, YSR = Youth Self-Report, CBCL = Child 

Behavior Checklist, BSI-18 = Brief Symptom Inventory-18, STAI =State-Trait Anxiety Inventory. d = Cohen’s 

d (effect size); int. = internalizing problem behavior, ext. = externalizing problem behavior, tot. = total 

problem behavior. 

2.3.6 Publication bias 

We calculated rank order correlation (Spearman’s rho) between the effect sizes and 

the overall sample size. Correlations for internalizing problem behavior (rs = .14, p = 

.58), externalizing problem behavior (rs = -.39, p = .18), and total problem behavior 

(rs = -.21, p = .65) did not prove to be significant, which supports the conclusion that 

publication bias is not present in this meta-analysis. For self-reported problem be-

havior, the correlations between the total sample size of adolescents and internaliz-

ing problem behavior (rs = -.07, p = .84), externalizing problem behavior (rs = -.66, p 

= .16), and total problem behavior (rs = -.70, p = .19) were not significant either. 

However, the correlations between the total sample of adolescents and externaliz-

ing and total problem behavior are negative and can be considered small to moder-

ate, meaning that studies with small sample sizes tend to have larger effect sizes, 

which is consistent with publication bias. In conclusion, question remains about the 

plausibility that effect sizes are biased due to sampling error. Therefore, we addi-

tionally estimated the number of unpublished studies reporting null effects neces-

sary to reduce significant mean effect sizes to zero, which is referred to as fail-safe 

N (Lipsey & Wilson, 2001). To yield a null effect for internalizing problem behavior, 

456 additional studies with an effect size of zero would be needed, while only 34 

additional studies would be necessary to reduce the mean effect size for externaliz-

ing problem behavior to zero. To create a negligible effect for self-reported internal-
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izing problem behavior, 136 additional studies with an effect size of zero would be 

needed. Thirty and 6 additional studies would be needed to yield a null effect for 

self-reported externalizing and total problem behavior, respectively. The fail-safe 

results indicate that more studies should be included to be certain that the overall 

effect size for self-reported externalizing and total problem behavior is significant. 

2.4 Discussion 

This meta-analysis revealed that according to self-report and parent report, children 

with a chronically ill parent display significantly more internalizing problem behavior 

than children with healthy parents. To a small extent, having a parent with CMC has 

an effect on externalizing problem behavior. In terms of parent-reported total prob-

lem behavior in children, there seems to be no difference between children of the 

target group and other children. While fixed effect models indicate a negative over-

all effect for total problem behavior, in random effect models, the overall effect size 

proves to be positive, producing a null effect. However, self-reported total problem 

behavior in the target group seems to be increased in comparison with controls. 

The negligible effect for parent-reported total problem behavior, which makes 

the moderator analyses difficult to interpret, may stem from only few studies being 

involved, leading to lower power for this finding. It should also be noted that this 

effect size was entirely based on the CBCL, further limiting the external validity. 

Another explanation for this null effect is that total problem behavior of the CBCL 

contains six items about bowel and sexual problems and other items about gender 

identity and thought disorders that may rarely apply to any child. Effectively, in self-

reported total problem, there is a small positive overall effect size, meaning that 

adolescents with parental CMC report more total problem behavior than norm 

groups. This result, however, may be confounded because studies using self-report 

were composed by adolescents rather than latency-aged children. Possibly, adoles-

cents report more problems than their parents. This may especially be true for ex-

ternalizing and total problem behavior because adolescents hardly disclose sexual 

problems and delinquent behaviors (Watson et al., 2006). In addition, total problem 

behavior may not constitute typical behaviors of children with chronically ill par-

ents, meaning that the target group is not sensitive to these measures and hence, 

measures for total problem behavior seem to be unspecific to the target group 

(Pakenham, Bursnall, Chiu, Cannon, & Okochi, 2006). 

With regard to influential factors, effect sizes for internalizing and externalizing 

problem behavior appear to be positively influenced by young ages of ill parents 

and children. Younger families tend to be distinguished by low SES and may benefit 

from fewer financial resources and education to deal with the impact of parental 

CMC. This was confirmed in our study showing high positive correlations between 
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children’s average age and SES, and between ill parents’ mean age and SES. As ex-

pected, larger effect sizes for both internalizing and externalizing problem behavior 

were also found in studies including more families with low SES. These findings are 

in agreement with the stress and coping theory stating that children with little fi-

nancial support and low education may lack resources to cope with parental CMC, 

and therefore, experience more stress which successively results in increased prob-

lem behavior (Lazarus, 1974). Last but not least, studies including parents with 

longer illness duration displayed larger effect sizes for internalizing and externalizing 

problem behavior. This supports the delayed effect hypothesis affirming that long-

term stressors lead to depletion of resources, which may result in clinical problem 

behavior (Forehand, Biggar, & Kotchick, 1998). 

Moreover, effects for all problem behaviors were smaller in studies focusing on 

cancer, suggesting that cancer belongs to a different category of CMC’s. According 

to Rolland’s illness typology, cancer may physically be less impairing in comparison 

to other CMC’s. This chronic illness may also differ from other diseases because 

there is a chance of complete rehabilitation, especially in breast cancer, which is the 

most represented cancer type in our study sample. While most CMC’s in our sample 

are defined by a progressive and/or episodic course meaning unpredictability and 

worsening of parental condition, cancer is relatively predictable, unrelated to per-

sonality and behavioral changes, and not lethal by definition. In the study popula-

tion, ill parents are relatively young in comparison with cancer patients, which may 

implicate that they are likely to overcome their disease. Results also show that can-

cer study type was positively related to age and SES, indicating that older age and 

high SES may have contributed to the finding that cancer studies report low effects. 

Notably, one exceptionally high effect size was found in a cancer study focusing on 

the terminal phase of the parent’s illness (Siegel, Karus, & Ravei, 1996). This demon-

strates that reviews may benefit from taking demographics and the stage of the 

illness into account (Rolland, 1999). 

Surprisingly, effect sizes for internalizing problem behavior did not prove to be 

larger in studies characterized by a higher percentage of girls. In contrast to numer-

ous studies concluding that girls manifest more internalizing problem behavior than 

boys among the general population (e.g., Bongers, Koot, Van der Ende, & Verhulst, 

2003), this review finds no additional support for this observation among children in 

the target group. To summarize, it can be hypothesized that boys and girls with 

parental CMC struggle with similar adjustment difficulties, in particular internalizing 

problems, and therefore, score similarly on the internalizing spectrum (Pakenham, 

Bursnall, Chiu, Cannon, & Okochi, 2006). Nonetheless, an underlying interaction 

effect between child and parent gender might moderate effect sizes, meaning that 

studies focusing on boys of ill fathers and girls of ill mothers may show larger effects 

(Barkmann, Romer, Watson, & Schulte-Markwort, 2007). 
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Further, we found that studies including more single parents showed larger ef-

fects for externalizing problem behavior than studies including more two-parent 

families. The percentage of single parents was highly correlated with the percentage 

of ill mothers, indicating that in most cases, single parents were mothers. This indi-

cates that children of single mothers with CMC might be at increased risk for ag-

gression and delinquency. In the same way, research on children with single moth-

ers versus single fathers delivers evidence that the former display more problem 

behavior (Hoffmann, 2006). It has also been found that specifically delinquent be-

havior is higher in children of single parent families than two-parent families (Eitle, 

2006). 

The findings of the moderator effects for total problem behavior were unex-

pected and very different from the results of internalizing and externalizing problem 

behavior. Although the overall effect size for total problem behavior proves to be 

negligible, the effect of moderators such as age of ill parents can still be consider-

able. With regard to the small number of studies reporting non-significant and in-

consistent effects, the moderator effects of total problem should be interpreted 

with care. On the one hand, moderator effects and overall effect sizes for problem 

behavior in the target group might generally be smaller than our results indicate 

because many studies did not take the between-subject dependence of children 

within the same families into account. This means that potential effects could also 

have been explained by the fact that children within the same family share a similar 

environment (Snijders & Bosker, 1999). On the other hand, children and parents of 

the target group may be accustomed to their situation. Major events appearing 

ordinary to them may not have the same meaning for children with healthy parents, 

leading to believe that overall effect sizes may in fact be larger. 

This review also has some limitations. Regarding total problem behavior and 

self-reported problem behavior in children, the number of studies is small. Accord-

ingly, more studies are needed to rule out that these effect sizes are non-significant. 

Likewise, studies neglected to provide information on potential influential factors 

necessary for a thorough investigation of moderator effects, for example, children’s 

living condition, family cohesion and communication, parental functioning, and 

quality of parent-child relationship (Kotchick, Forehand, Armistead, Klein, & Wier-

son, 1996; Pakenham, Bursnall, Chiu, Cannon, & Okochi, 2006; Steele, Tripp, 

Kotchick, Summers, & Forehand, 1997; Tompkins & Wyatt, 2008; Watson et al., 

2006). Studies including larger samples are required to test these moderators 

whose omission may explain why the selected studies were heterogeneous even 

after including moderators. Except for a few cases, moderator effects were not 

significant in the random effect models because of the small number of studies, 

resulting in lower power or generalizability of moderator effects. Consequently, 

conclusions about influential factors cannot be generalized to other studies in this 

field.   
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A major limitation refers to the predominant use of the CBCL in the study sam-

ple which limits generalizations about problem behavior and psychological adjust-

ment in the target group. The results should be interpreted cautiously keeping in 

mind that effect sizes could be marked by properties of the CBCL (i.e., reduced spec-

ificity and sensitivity for the target group). A more sensitive instrument for children 

with parental CMC has already been developed and may increase the validity of a 

meta-analysis including specific instruments only (Pakenham, Bursnall, Chiu, Can-

non, & Okochi, 2006). It should also be noted that parents, teachers, and children 

have shown to differ greatly in their perception and report of problem behavior in 

children (Achenbach, Dumenci, & Rescorla, 2002). This discrepancy, however, is 

being kept in mind by simultaneously presenting self- and parent reports in this 

review. Apart from this, some studies even find little difference between self- and 

parent reports of children’s problem behavior (e.g., Welch, Wadsworth, & Compas, 

1995). Lastly, our results are less generalizable to the target group because the vast 

majority of studies included mostly Caucasian individuals. 

As recommendation, future researchers should recruit culturally more repre-

sentative samples. Routinely, multilevel analyses should be considered as scores of 

brothers and sisters within the same family are statistically dependent on each 

other, meaning that effects of parental CMC on problem behavior in offspring could 

be explained by clustering within families (Snijders & Bosker, 1999). An improve-

ment of reviews in this field would also imply the application of Rolland’s illness 

differentiation into illness type, illness stadium, and components of family function-

ing (Rolland, 1987). For reviews applying Rolland’s typology, studies focusing on one 

specific diagnosis are advantageous. Another major contribution to the knowledge 

of parental disease would be to investigate which characteristics are related to the 

finding that children whose parent has cancer are less affected than children whose 

parent has another CMC.  

Children’s problem behavior may be explained by moderators omitted in this 

review, which requires explorative and longitudinal studies investigating the influ-

ence of family characteristics. For instance, children’s living condition needs to be 

explored in more detail as research suggests that living with an ill parent can be 

seen as a continuous stressor, although living apart from an ill parent might even 

more be harmful because children, whose parents are unavailable, may excessively 

worry and lose their parental reassurance and feeling of control. Similarly, living 

separately from the ill parent may be an indication of the severity of illness, that is, 

parents who are hospitalized might be fighting for their lives or be severely im-

paired (Bakas & Burgener, 2002). In addition, a suggestion for future research is to 

examine whether instrumental versus emotional caregiving tasks relate to increased 

problem behavior in children. A study found that both frequency and children’s 

perception of caregiving tasks predicted problem behavior in children, but it is un-

known if this is also true for emotional support provided by children (Meijer, Van 



 35 

Oostveen, & Stams, 2008). Especially parental psychological functioning requires 

additional consideration as moderator since parental depression and parents’ emo-

tional well-being consistently seem to moderate children’s problem behavior (Big-

gar & Forehand, 1998; Diareme et al., 2006; Hough, Brumitt, Templin, Saltz, & 

Mood, 2003; Rodrigue & Houck, 2001; Visser-Meily et al., 2005a; Visser-Meily et al., 

2005b). Finally, interaction-effects between moderators should be investigated.  

The qualities of this review, however, outweigh the limitations. First, this review 

provides overall effect sizes for both parent and self-reports of internalizing, exter-

nalizing, and total problem behavior in children with parental CMC. Second, this 

quantitative approach sends a clear signal of the need to consider children’s psycho-

logical functioning under the impact of parental CMC. Third, we detect potential risk 

factors for internalizing and externalizing problem behavior in the target group. To 

elaborate, young age of children, young age of ill parents, low SES of families, and 

long illness duration seem to be risk factors for these problem behaviors. Single 

parenthood and high percentage of ill mothers both prove to be specific risk factors 

for children’s externalizing problems. Hence, we identified additional moderators 

for specific problem behavior, knowledge of which may help to develop a screening 

instrument for children who are at increased risk for problem behavior and need 

professional assistance. 

In conclusion, children confronted with parental CMC appear to be at increased 

risk for internalizing and externalizing problem behavior. In view of the high preva-

lence of parental CMC in the population, the number of children at risk for depres-

sive, anxious, and somatic symptoms may be large. Health care practitioners should 

be aware of this and refer children with clinical levels of problem behavior to pro-

fessionals offering interventions (e.g., support groups, psychological counseling, 

psychoeducation, and family therapy). Medical doctors may benefit from informa-

tion about how to treat undesirable behaviors and emotions of family members 

dealing with parental CMC (Gorter, Visser-Meily, & Ketelaar, 2010). Counselors 

should also take notice of therapeutic landscapes specific to the treatment of spe-

cific diagnoses and illness stages, for example, the need for psychoeducation at the 

onset of muscle disease (Sperry, 2009). Specific treatments for clinically elevated 

levels of problem behavior in children with parental CMC are required and should 

be evaluated in randomized control studies. 

Most importantly, internalizing problems are prevalent among children with pa-

rental CMC. Young families, those dealing with an ill parent with long illness dura-

tion, and families with few financial resources may have an increased need for sup-

port. Standard screening of children in the target group may consist of assessing 

demographic risk factors and paying special attention to risks for specific problem 

behaviors, for instance, single parenthood seems to pose a risk for externalizing 

problem behavior. Screening children soon after the parent has been diagnosed 

may be an important step for the prevention of persistent developmental problems. 
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This may be achieved if professionals in contact with the target group (e.g., general 

practitioners, teachers, school doctors, and counselors) are alert for potential prob-

lem behavior. Asking a few questions about children’s adjustment during a consulta-

tion can be an important step to initiate help. The fact that parental CMC signifi-

cantly affects offspring supports the idea that health care professionals should 

adopt a family-centered approach instead of focusing exclusively on parents (Visser-

Meily et al., 2005a). We recommend integrating children during the rehabilitation of 

the ill parent by informing them about the disease and assisting them in their needs. 

Paying attention to children’s adjustment to parental disease can certainly enhance 

their quality of life and developmental prospect. 
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Chapter 3 

Stress in children after parental stroke 
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Abstract 

Using data from a sample of 44 children aged 7 - 18 years and their parents (n = 29) 

in 9 participating rehabilitation centers across the Netherlands, we assessed risk 

factors for stress in children 3 years after parental stroke. Parents completed ques-

tionnaires on patient functioning (cognitive disorders, communicative disorders, 

and dependency on activities of daily living), depressive symptoms, and perceived 

quality of marital relationship at 4 assessments, from the start of rehabilitation until 

3 years post-stroke. Results showed that girls experienced more stress than boys. 

Spouses’ depressive symptoms during the first year after stroke were positively 

correlated with stress in children. Patients’ depressive symptoms 2 months post-

rehabilitation (2 months after discharge from the rehabilitation center), 1 year, and 

3 years post-stroke were also positively correlated with stress in children. The per-

ceived quality of marital relationship decreased over time and at 2 months post-

rehabilitation, it was related to stress in children. Stress was not related to patient 

gender and functioning. Early prediction of long-term stress in children after paren-

tal stroke may be most accurate on the basis of children’s gender (female) and de-

pressive symptoms in the patient. 
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3.1 Introduction 

Stroke is one of the most disabling diseases. Survival rates of early stroke are in-

creasing (Visser-Meily & Meijer, 2006). Approximately 40 000 adults, many of whom 

have children, suffer from a first-ever stroke in the Netherlands each year (Dutch 

Cardio Vascular Disease Association, 2009). The majority of stroke survivors are 

functionally impaired due to illness-related characteristics and require assistance 

from professional as well as informal caregivers (Visser-Meily et al., 2005b). After 

recent discharge from the rehabilitation center, 62% of stroke patients depend on 

others with regard to Activities of Daily Living (ADL; Pettersen, Dahl, & Wyller, 

2002). The prevalence of emotional problems among caregivers of stroke patients, 

including strain, depressive symptoms, and anxiety is estimated to range from 20 to 

55%. In the chronic phase after a stroke, spouses report a further decrease in satis-

faction with sexual life, marital relationship, and family life (Visser-Meily, Post, Van 

de Port, Maas, & Van den Bos, 2008). Family oriented stroke research addressing 

child adjustment accords a major role to differential characteristics of patient, 

spouse, and children (De Vos & Eilander, 1994; Visser-Meily et al., 2005a). Children 

of stroke patients especially suffer in the beginning of inpatient rehabilitation, with 

prevalence of (sub)clinical behavioral problems being up to 54% (Visser-Meily et al., 

2005a). However, even 1 year post-stroke, every fourth child proves to display de-

pressive feelings or externalizing behavior problems (Visser-Meily et al., 2005b). 

Stress in children presumably plays a mediating role between child functioning 

and stroke-related factors like physical, cognitive, and behavioral changes of the ill 

parent. According to stress theory, children may interpret their parent’s illness as 

threatening because they feel unable to adequately react to stroke-related stressors 

and perceive that stroke-related consequences exceed their cognitive and behav-

ioral efforts (Pederson & Revenson, 2005). Children with fewer cognitive and social 

resources to cope with parental stroke may experience more stress, resulting in 

more problem behavior. Stress depends on the evaluation of a threatening event as 

stressful (primary appraisal) and on the perception of coping repertoires useful to 

deal with the event (secondary appraisal). On the one hand, when children continu-

ously feel overwhelmed by parental stroke and its consequences, it is likely that 

they internalize undesirable feelings as depression, anxiety, and physical com-

plaints. On the other hand, they may externalize their problems by means of delin-

quency or aggressive behavior (Lazarus, 1974; Folkman, Lazarus, Pimley, & Novacek, 

1987). A review on parental illness provides empirical support to these theoretical 

underpinnings by stating that children’s adjustment is determined by the perception 

of stressfulness rather than by the severity of illness (Korneluk & Lee, 1998). Be-

cause of its hypothesized mediating role, stress may be an early sign of problem 

behavior persisting into adulthood. Instead of focusing on acute stress which is a 

common reaction to the threatening experience of a family member suffering a 
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stroke, this paper focuses on persistent long-term stress (Verhaeghe, Defloor, & 

Grypdonck, 2004). 

In a prior study on long-term adjustment in children after stroke, child and par-

ent characteristics at 3 years post-stroke were related to stress 3 years post-stroke. 

Internalizing, externalizing, and total problem behavior in adolescents measured 

with the Youth Self-Report (YSR) 3 years post-stroke were related to stress in chil-

dren at the same time point. In contrast, parent reports of problem behavior in 

children with the Child Behavior Checklist (CBCL) showed no such relationship, sup-

porting the notion that assessment type may play a role in risk screening for stress 

in children (Van de Port, Visser-Meily, Post, & Lindeman, 2007). Our paper expands 

the prior study of the same sample by investigating child and parent characteristics 

at four time points, from shortly after parental stroke until 3 years post-stroke, and 

relating them to child report of stress 3 years post-stroke. Unfortunately, we could 

not integrate problem behavior in children in relation to child reports of stress be-

cause children filled in either the CBCL or the YSR, producing two separate samples 

of only 44 children. Nonetheless, expanding on previous work with respect to other 

salient variables related to child reports of stress enables us to point out risk factors 

for elevated stress levels in children years after an ill parent suffered a stroke. 

In the prior study, female gender of the child and parental depression emerged 

as risk factors for stress in children. In a review of 52 studies on the impact of paren-

tal cancer, children’s gender and parental psychological functioning also emerged as 

salient variables related to child functioning (Visser et al., 2004). Research is conclu-

sive that girls are at greater risk for stress than boys. Physical functioning of the ill 

parent presumably acts as another risk factor. However, a review on stress among 

families of patients with traumatic brain injury concluded that behavioral and intel-

lectual impairment of the ill parent is related to stress in children, but physical im-

pairment of the patient did not show this relationship (Verhaeghe et al., 2004). 

Nevertheless, it is important to note that illness-related characteristics appear to 

negatively affect both healthy parents’ and patients’ well-being, which in turn may 

trigger stress in children (White, Poissant, Cote-LeBlanc, & Wood-Dauphinee, 2006). 

The prior study in this cohort showed that marital functioning did not relate to 

stress in children, while other studies contradict this finding, meaning that the qual-

ity of marital relationship should not be discarded as potential risk factor for stress 

in children (Visser et al., 2004; Visser et al., 2006a). In summary, stress in children 

whose parents are physically impaired has shown to be related to children’s gender, 

children’s perception of the stressfulness of illness, parental depressive symptoms, 

and marital functioning. We therefore hypothesize that female gender, parental 

depression, and low quality of marital relationship will be positively related to stress 

in children. 

The aim of this longitudinal study is to explore early risk factors for long-term 

stress in children. Besides contributing to our understanding of stress theory and 
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family functioning under the impact of parental stroke, this study illustrates which 

predictors are necessary for early screening of future stress in children whose par-

ent suffered a stroke. We assess salient characteristics of children, patients, and 

spouses (i.e., age, gender, parents’ depressive symptoms, perceived quality of mari-

tal relationship, and patient functioning) and relate these characteristics to stress in 

children 3 years post-stroke. In this study, patient functioning is defined by restric-

tions in cognitive, communicative, and ADL functioning. Patient and spouse charac-

teristics are known to change from acute to chronic phase (Visser-Meily et al., 

2009). The impact of stroke on family members may vary by time due to a process 

comparable with reactions to a stressful life event (Verhaeghe et al., 2004). Conse-

quently, we assess parent characteristics at cornerstones in the disease process: the 

earliest possible assessment after stroke (acute phase, Time 1), an assessment 2 

months post-rehabilitation after recent discharge from inpatient rehabilitation 

(phase of outpatient recovery, Time 2), an assessment 1 year after the stroke (start 

of chronic phase, Time 3), and a long-term assessment 3 years post-stroke (chronic 

phase, Time 4). 

3.2 Method 

3.2.1 Participants 

Subjects were the children of stroke patients included in the Functional Prognosis 

after Stroke (FuPro-Stroke) study (Schepers, Visser-Meily, Ketelaar, & Lindeman, 

2006; Van de Port, Kwakkel, Schepers, & Lindeman, 2006). The patients had recently 

suffered from a first-ever stroke and had been admitted to a rehabilitation center. 

When the patient had a spouse and children were between 4 and 18 years of age 

living at home, the specialist also invited these family members to participate in the 

study (Van de Port et al., 2007). Exclusion criteria for children were: having a serious 

chronic illness or having behavioral problems for which professional help had been 

obtained prior to parental stroke. The baseline level of children’s internalizing be-

havior problems, indicated by the T-score of the Child Behavior Checklist, was 53.9, 

which is higher than the average of the general population. The baseline level for 

externalizing problems in our sample was 50.9 and did not differ from the mean T-

scores of the general population. Eighty-two children of 55 families took part in the 

study. At the last assessment, we registered 44 children in 29 families. Thirty-eight 

children of 32 families dropped out, 17 of whom did not indicate a reason. Eleven 

children had to be excluded because their parents dropped out. We excluded five 

children because one of their parents died. One child was lost to follow-up. Two 

children whose parents got divorced and two children who no longer lived at home 

were also excluded. We found no differences between participants and drop-outs in 
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children’s and parents’ age, parental depression, quality of marital relationship, or 

patients’ functioning (p > .10). 

3.2.2 Procedure 

At the start of inpatient rehabilitation, patients and family members were invited by 

their rehabilitation specialists to participate in the FuPro-Stroke study. We con-

ducted the first assessment as soon as possible after informed consent had been 

given. Stroke patients and spouses individually completed questionnaires four 

times: 2–5 weeks post-stroke (Time 1), 2 months post-rehabilitation (Time 2), 1-year 

post-stroke (Time 3), and 3-year post-stroke (Time 4). We assessed stress in children 

3 years post-stroke. All assessments were conducted by an independent research 

assistant. The medical ethics committees of the University Medical Center Utrecht 

and the participating rehabilitation centers approved the study. We obtained in-

formed consent from all participating patients, spouses, and children. 

3.2.3 Measures 

Child characteristics. Stress in children was assessed with the Dutch Stress 

Questionnaire for Children (Stress Vragenlijst voor Kinderen, SVK) from Hartong et 

al. (2003). This self-report measure consists of 17 questions focusing on how the 

child has felt in the previous 3 months. Scores range from 17 to 68; a higher score 

indicates more stress. Internal consistency of the measure was tested in children of 

parents with Parkinson’s disease (Cronbach’s α = .83; Dufour, Meijer, Van de Port & 

Visser-Meily, 2006). In this study Cronbach’s alpha was .86. 

Patient characteristics. We assessed patients’ communicative, cognitive, and 

ADL functioning. The ability to communicate was determined with the Utrecht 

Communication Observation (UCO; Pijfers, De Vries, & Messing-Peterson, 1985), a 

rating scale from 1 (no communication possible at all) to 5 (normal communicative 

ability). We did not administer the UCO at the last assessment because, medically, 

no major change in communication is expected 1 year after stroke. In patients with 

an UCO score of 4 or 5, we assessed cognitive functions through the Mini Mental 

State Examination (MMSE; Folstein, Folstein, & McHugh, 1975). The MMSE consists 

of 19 verbal questions with scores between 0 and 30. High scores indicate better 

cognitive functioning. A score of 24 or lower means reduced cognitive functioning. It 

should also be noted that a maximum score on the MMSE does not mean that a 

patient cognitively functions well (Schmand, Deelman, Hooijer, Jonker, & Linde-

boom, 1996). The MMSE was not implemented at the second assessment. ADL func-

tioning was assessed with the Barthel Index (BI). Research assistants held a struc-

tured interview with patients and filled in a score between 0 and 20 on the BI, a 

questionnaire consisting of 10 items about ADL and restrictions in mobility, varying 
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from incontinence to walking stairs (Collin, Wade, Davies, & Horne, 1988). High 

scores indicate that patients were independent on others with respect to ADL. We 

determined depressive symptoms in patients with the Center for Epidemiological 

Studies Depression Scale (CES-D). The CES-D has shown to be particularly sensitive 

and specific to detect depression in patients after stroke (Pickard, Dalal, & Bushnell, 

2006). The Dutch version of the CES-D was validated and consists of 20 questions 

about how the patient has felt in the previous week (Beekman, Van Limbeek, & 

Deeg, 1994). Response categories vary from 0 (seldom or never/ less than a day) to 

3 (mostly or always/5-7 days). Scores of the instrument can range between 0 and 

60. A score of 16 signals depressive symptoms and a score of 18 is considered to be 

a cut-off point for diagnosing depressive disorders (Lehr, Hillert, Schmitz, & Sos-

nowski, 2008). The higher the score, the more depressive symptoms are reported. 

In our study, Cronbach’s alpha of the measure was high from Time 1 to Time 4: .92, 

.89, .87, and .89. 

Spouse characteristics. We determined depressive symptoms in spouses with 

the Goldberg Depression Scale (GDS; Goldberg, Bridges, Duncan-Jones, & Grayson, 

1988). This instrument consists of four questions with a dichotomous response 

scale. If one of the answers was positive (1), the respondent answered five addi-

tional questions. A cut-off score of 2 has been shown to offer good specificity (93%) 

and sensitivity (82%) for depression (Van den Brink & Ormel, 1993). Cronbach’s 

alpha of the measure in this study ranged between .86 and .88. We used the Inter-

actional Problem Solving Inventory (IPSI) to measure the perceived quality of mari-

tal relationship. The IPSI consists of 17 items on a 5-point scale with a total score 

between 17 and 85. A high score indicates high problem-solving ability within the 

marital relationship, meaning that partners are able to resolve their problems 

through communication and pragmatic solutions and that the marital relationship is 

perceived as well-functioning (Lange, 1983; Lange, Hageman, Markus, Vriend, & 

Hanewald, 1990; Lange, Waterman, De Roos, & Wijsenbek; 1998). A score of 68.5 is 

considered to be the cut-off point between low versus high perceived quality of 

marital relationship. Internal consistency of the measure has been tested in Dutch 

men (Cronbach’s α = .86) and women (Cronbach’s α = .88; Lange, 1983). In our 

study, Cronbach’s alpha of the measure ranged between .88 and .92. 

3.2.4 Data analysis 

We used MANOVA to examine whether scores of parent characteristics between 

assessments changed. The multivariate partial eta squared values indicated the 

effect size. By means of t-tests for independent samples, we investigated whether 

there was a difference on stress between boys and girls. The program R, version 2.2, 

was used to fit the data to a two-level hierarchical model (Bliese, 2006), taking de-

pendencies between subjects coming from the same families into account. First, 
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families were randomly selected (Level 2). Subsequently, children nested within 

families were randomly selected (Level 1). Random selection was necessary as a 

matter of variability among children and families. With multilevel modeling, we 

examined whether the dependence among children nested in families explained 

part of the variability in the data. The Intra Class Coefficient (ICC) was estimated by 

dividing the variance among children by the sum of the variance among children 

and the variance among families (Tabachnick & Fidell, 2007). The ICC resulted to be 

small (< .01), showing that adolescents within the same families did not score simi-

larly. Consequently, the group level (families) did not significantly explain the vari-

ance in stress scores of children. Therefore, we were able to implement Pearson 

Product Moment Correlation tests to investigate relationships between stress in 

children at Time 4 and family characteristics at four assessments. On account of the 

enter method of multiple regression analysis, we determined the unique and com-

bined influence of predictors over time. Predictors significantly correlated with 

stress were entered first (i.e., child gender, patient depressive symptoms, spouse 

depressive symptoms, and quality of marital relationship). Subsequently, other 

variables were added (e.g., patient functioning, child age, and patient gender) to 

examine a possible improvement of model fitting. Since selective dropout could be 

excluded and a satisfying ‘cases to independent variables ratio’ was found advisable 

for the regression analyses, we estimated missing data by the Expectation Maximi-

zation method of SPSS, assuming missing completely at random (MCAR) because 

the cases for which the data were missing were considered to be a random sample 

of the cases (Graham, 2009; Little & Rubin, 1987). This is how we attained a data file 

with predictor values of 44 respondents. To identify multicollinearity, we used the 

variance inflation factor (VIF). If the VIF is greater than 1, multicollinearity may be 

biasing the regression model. It has also been suggested that a value of 10 gives 

reason to worry (Field, 2005). We produced all of our results using SPSS, version 

17.0. 

3.3 Results 

3.3.1 Participants 

At Time 1, age of children ranged between 7 and 18 years. Seventy-five percent of 

children were 12 years and older. Girls outnumbered boys, but this difference was 

not significant. Girls reported significantly more stress than boys (M = 37.00, SD = 

6.34 versus M = 31.39, SD = 8.80), t(42) = 2.46, p < .01 (one-tailed). Patients’ and 

spouses’ age varied between 33 and 53 years, and between 32 and 51 years, re-

spectively. There were more female patients than male patients. Female spouses 

were younger than male spouses, t(27) = 3.07, p < .01 (one-tailed), see Table 3.1. 
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Table 3.1 

Demographics of Children and their Parents at Time 1  

Parents Children 

Patient Spouse 

 

n (%) age (SD) n (%) age (SD) n (%) age (SD) 

Total 44 13.2 (2.5) 29 44.4 (4.9) 28 44.4 (4.2) 

Female 26 (59.1) 13.4 (2.3) 17 (58.6) 44.2 (4.4) 11 (39.3) 41.4 (5.1) 

Male 18 (40.9) 12.9 (2.8) 12 (41.4) 44.8 (5.7) 17 (60.7) 46.4 (3.5) 

3.3.2 Changes over time 

Communicative ability of patients ranged between 3.8 and 4.3 on the UCO during 

the 3-year measurement period, see Table 3.2. This means that patients were able 

to hold a conversation although they had difficulties to express what they meant. 

The improvement of communicative ability was significant. Scores on the MMSE 

indicated that stroke patients showed small to moderate cognitive disorders. The 

MMSE scores increased significantly. BI scores at Time 1 illustrated that stroke pa-

tients needed help in ADL and were restricted in mobility. A mean BI score of 18.9 at 

Time 2 indicated that, overall, patients rehabilitated to adequate functioning in ADL. 

The BI score curve showed a significant improvement of patients’ ADL functioning. 

According to the scores on the CES-D, approximately 25% of all patients were suffer-

ing from depressive symptoms during the 3-year post-stroke period. Spouses were 

mostly prone to depression at the first assessment as every second spouse showed 

depressive symptoms at Time 1. Based on spouses’ reports, the quality of marital 

relationship decreased over time. Since Time 2, the quality of marital relationship 

was progressively decreasing under the cut-off score (68.5 points), indicating that 

the marital relationship was worsening with time. 
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Table 3.2 

Parent Characteristics from Time 1 till Time 4 with Results of MANOVA  

 Time 1 Time 2 Time 3 Time 4 MANOVA   

 n M (SD) n  M (SD) n M (SD) n M (SD)     

 Patient         df λ F p η
2
 

 UCO¹ 29 4.14 (1.38) 17 4.12 (1.11) 28 4.39 (.99)   2, 15 .73 2.84 .090 .28 

 MMSE² 19 26.21 (2.39)   18 27.11 (2.00) 21 27.71 (1.68) 2, 16 .66 4.19 .034 .34 

 BI 29 14.17 (4.65) 17 18.47 (2.21) 28 18.82 (1.47) 29 18.86 (1.30) 3, 14 .32 9.92 .001 .68 

 CES-D³ 18 9.44 (9.95) 10 12.30 (9.04) 29 11.85 (8.53) 21 10.52 (8.94) 3, 6 .50 1.98 .218 .50 

 Spouse              

 IPSI 27 67.52 (10.82) 27 66.89 (11.38) 27 63.08 (13.45) 26 57.89 (14.33) 3, 21 .53 6.15 .004 .47 

 GDS³ 28 3.68 (2.13) 28 2.32 (2.82) 27 2.35 (2.43) 29 2.89 (3.06) 3, 24 .66 4.11 .017 .34 

Note. Time 1 = shortly after admission to the rehabilitation center, Time 2 = 2 months post-rehabilitation, Time 3 = 1 year 

post-stroke, Time 4 = 3 years post-stroke. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Exami-

nation, BI = Barthel Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem 

Solving Inventory, GDS = Goldberg Depression Scale. ¹UCO was not administered at T4. ²MMSE was not administered at 

T2. ³Higher values mean worse condition. 

3.3.3 Relationships between child and parent characteristics and stress in 

children 

Children’s gender (female) was significantly correlated with stress in children. Chil-

dren’s age was not related to stress. No significant correlations were found between 

patient functioning and stress in children except for one slightly significant correla-

tion between cognitive disorders at Time 3 and stress in children. Gender of the 

patient was not correlated with stress in children either. Patients’ depressive symp-

toms at Time 2, Time 3, and Time 4 were highly correlated with children’s stress 

scores. Spouses’ depression scores at Time 2 and Time 3 were related to stress 

symptoms at Time 4. Furthermore, the perceived quality of marital relationship at 

Time 2 showed a significant association with stress in children, see Table 3.3. 
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Table 3.3 

Pearson Correlations between Stress in Children at Time 4 and Family Characteristics  

 Time 1 Time 2 Time 3 Time 4 

Children      

 Age -.13    

 Gender  .36***    

Patient     

 Gender  .11    

 UCO  .17  .10  .13  

 MMSE  .14   .29* -.07 

 BI  .00  .09  .11 -.03 

 CES-D  .19  .51**  .50***  .53*** 

Spouse     

 IPSI -.02 -.28* -.09 -.12 

 GDS  .23  .22*  .34**  .19 

Note. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Examination, BI = Barthel 

Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem Solving 

Inventory, GDS = Goldberg Depression Scale. 

*p < .10. **p < .05. ***p < .01. Significance tests are two-tailed.  

3.3.4 Predictive model of stress in children 

Using the enter method at Time 1, a significant model emerged, F(1, 42) = 6.051, p = 

.018, adjusted R-square = .105. The only significant predictor variable at Time 1 was 

gender (β = .355), indicating that female gender was related to stress, see Table 3.4. 

At Time 2, a significant model with 5 predictors emerged, F(5, 38) = 3.670, p = .008, 

adjusted R-square = .237. Depressive symptoms in the patient was the only signifi-

cant predictor at Time 2 (β = .339). At Time 3, a significant model emerged with 5 

predictor variables included, F(5, 38) = 3.171, p = .017, adjusted R-square = .202. 

Though, the only significant predictor variable at Time 3 was depressive symptoms 

in the patient (β = .336, p = .021). At Time 4, a significant model emerged with 5 

predictor variables included, F(5, 38) = 4.151, p = .004, adjusted R-square = .268. 

Again, the sole significant predictor variable was depressive symptoms in the pa-

tient (β = .468). The collinearity statistics indicated that VIF’s of predictors included 

in the models were smaller than 10 (range between 1.01 and 1.79), meaning that 

none of the significant predictor variables had a strong linear relationship with oth-

er predictors. Therefore, we could assume that the regression coefficients were 

unique estimates reducing the chance of Type II errors (Field, 2005). 
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Table 3.4 

Standardized Regression Coefficients in 4 Models Predicting Stress in Children 3 Years Post-Stroke 

 Model 1 Model 2 Model 3 Model 4 

 beta t p beta t p beta t p beta t p 

Predictors             

 Child gender .36 2.46 .018 .25 1.77 .084 .27 1.87 .070 .23 1.70 .097 

 Child age    -.16 -1.19 .244 -.17 -1.22 .231 -.27 -1.95 .059 

 UCO       .22 1.21 .235    

 MMSE       .20 1.13 .267 .16 1.15 .256 

 CES-D    .34 2.49 .017 .34 2.40 .021 .47 3.30 .002 

 IPSI    -.16 -1.07 .291       

 GDS    .18 1.26 .216    .16 1.18 .244 

Note. UCO = Utrecht Communication Observation, MMSE = Mini Mental State Examination, BI = Barthel 

Index, CES-D = Center of Epidemiological Studies Depression Scale, IPSI = Interpersonal Problem Solving 

Inventory, GDS = Goldberg Depression Scale. 

3.4 Discussion 

In accordance with our hypothesis, results show that child report of stress 3 years 

after parental stroke is positively related to children’s gender (female), parents’ 

depressive symptoms, and low quality of marital relationship as early as 2 months 

post-rehabilitation. In comparison with other family characteristics, the ill parent’s 

depressive symptoms are most strongly and consistently correlated with child re-

port of stress 3 years after stroke. Results of the regression analysis delivers evi-

dence that stress in children after parental stroke can be predicted by a high level of 

depressive symptoms in stroke patients and children’s gender (female). This is in 

line with other studies which concluded that parents’ psychological functioning 

plays a major role in explaining children’s adjustment to chronic illness (Annunziato, 

Rakotomihamina, & Rubacka, 2007; Armistead, Klein, & Forehand, 1995; Korneluk & 

Lee, 1998; Langrock et al., 2002). Compared with the finding that among the general 

population, parental depression emerges as a significant risk factor for child mal-

adaptation (Forehand, Biggar, & Kotchick, 1998; Langrock et al., 2002), it is interest-

ing that in our sample especially depression of the ill parent was related to child 

report of stress. 

 Patient functioning and gender and children’s age did not appear to be impor-

tant predictors of child report of stress. Identifying children at risk for stress after 

parental stroke requires an assessment of children’s gender and depressive symp-

toms in the parent with stroke. The finding that patient functioning did not predict 

stress in children has to be considered with caution. Similar to the prior study of this 
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sample (Van de Port et al., 2007), our results showed that the BI was not related to 

stress in children at any time point. On the contrary, the prior study did find a sig-

nificant relationship with the Frenchay Activities Index (FAI), which is considered to 

be a more sensitive measure of Instrumental Activities of Daily Living (IADL) than 

the BI. Thus, the low sensitivity of the BI relative to the FAI may explain why we did 

not find a significant relationship between ADL and child report of stress. In addi-

tion, patients in our sample were moderately disabled in terms of ADL, cognitive 

and communicative functioning. Possibly, we would have found a significant corre-

lation between ADL and stress in children if the restrictions in ADL had been more 

severe. Further, we assessed the BI and the MMSE, both widely used in clinical prac-

tice and stroke research because they provide an estimate of the patient’s auton-

omy or independence of health care staff, indicating successful rehabilitation. How-

ever, these instruments did neither provide an estimate of pareses nor behavioral 

change such as diminished social participation, which both are common outcomes 

in stroke patients. Another concern was that the scales of UCO, MMSE, and BI 

showed ceiling effects, meaning that scores of patient functioning did not have a 

value higher than the given limit, which could result in a systematic overestimation 

of patient functioning. Moreover, it has been suggested that not the physical condi-

tion but the unpredictability of the parent’s medical condition may explain child 

adjustment (Pakenham et al., 2006). Children dealing with sudden and unexpected 

changes in parental behavior inherent to stroke might experience a high amount of 

stress. Due to the fact that patient functioning includes more than ADL, communica-

tion, mood, and cognition, future studies should also investigate other important 

characteristics such as social behavior of the ill parent and the unpredictability of 

illness. 

Our results do not sufficiently sustain the conclusion that age is unrelated to 

child report of stress after parental stroke. This finding is contradicted by a study on 

children of a parent with Parkinson’s disease supporting the idea that different age 

groups manifest specific adjustment problems. An example is that young children 

seem to experience more caregiver burden than adolescents (Schrag, Morley, 

Quinn, & Jahanshahi, 2004). Last but not least, stress was only measured at Time 4, 

meaning that no statement can be made about children’s stress level from the base-

line to Time 3. Most importantly, we deliberately made the choice to measure stress 

only at Time 4 because we were interested in persistent stress in children and we 

aimed to relate chronic stress to specific stadia of the stroke patient rehabilitation, 

from the acute phase to the chronic phase. 

Our study had some limitations. More adolescents participated in the study 

than latency-aged children and our sample was small and selective (i.e., two-parent 

families with one ill parent who received care from rehabilitation specialists), which 

may explain the restricted generalizability of our results. In addition, all participants 

in our sample were Dutch and residing in the Netherlands while in other countries, 
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parental illness may be treated differently by professionals and cultural aspects may 

play a role in coping with the illness as well (e.g., religious rituals and prayers). Fu-

ture research in the Netherlands and other countries should include larger and 

more representative samples to confirm our findings. 

These restrictions are compensated by the qualities of this study. First of all, 

there is no prior longitudinal study including several intervals in a 3-year post-stroke 

period with assessments of children, patient, and spouse characteristics related to 

long-term stress in children. In addition, stress theory constitutes an exceptional 

framework in which stress is seen as a mediator between stroke-related variables 

and future problems in children. The finding that shortly after stroke, screening of 

risk factors for stress in children has the potential of high predictive validity, gives a 

valuable direction for future studies. There are also methodological advantages of 

the study. We took into account common-method variance by implementing ques-

tionnaires to children, spouses, and children separately. 

Future work on parental stroke should deliver empirical ground for stress the-

ory. Stress theory should be extended by taking account of how children react to 

stress in terms of coping behavior. Empirical support for the stress and coping the-

ory should involve a measure of coping strategies and coping resources in children. 

Structural Equation Modeling could be used to examine whether stress and coping 

variables emerge as mediators between stroke-related variables and developmental 

problems. Finally, other assessments of stress in children than child report should 

be considered, such as cortisol samples and parent reports to increase the construct 

validity of children’s stress level. 

In conclusion, children living with a stroke patient may suffer from persistent 

developmental problems. Identifying parental depression may be a warning signal 

for elevated stress in children. This article shows that patient, spouse, and child 

characteristics are interrelated, providing support for an integrative approach in 

rehabilitation medicine. Our recommendation is to integrate children’s needs into 

the patient’s rehabilitation and to assess family risk factors for stress in children. 

Early screening of risk factors for stress in children contributes to problem preven-

tion in children of parents with a stroke. 
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Chapter 4 

Stress in adolescents with a chronically ill 

parent: Inspiration from Rolland’s family 

systems-illness model 
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Abstract 

This article was inspired by Rolland’s Family Systems-Illness (FSI) model, aiming to 

predict adolescent stress as a function of parental illness type. Ninety-nine parents 

with a chronic medical condition, their spouses, and 158 adolescent children (51% 

girls, mean age = 15.1 years) participated in this Dutch study. The Dutch Stress 

Questionnaire for Children was used to measure child report of stress. Ill parents 

completed the Beck Depression Inventory. Children completed a scale of the Inven-

tory of Parent and Peer Attachment measuring the quality of parent attachment. 

Both parents filled in the Parent-Child-Interaction Questionnaire-Revised. We con-

ducted multilevel regression analyses including illness type, the ill parent’s depres-

sive symptoms, family functioning (quality of marital relationship, parent-child in-

teraction, and parent attachment), and adolescents’ gender and age. Four regres-

sion analyses were performed separately for each illness type as defined by disabil-

ity (Model 1), and onset (Model 2), course (Model 3), and outcome of illness (Model 

4). In all models, higher adolescent stress scores were linked to lower quality of 

parent-child interaction (p < .05), lower quality of parent attachment (p < .001), and 

adolescents’ female gender (p < .01). Each of the four models explained approxi-

mately 37% of the variance in adolescent stress between individuals and 43–44% of 

the variance in adolescent stress between families. Adolescent stress was not re-

lated to parental illness type. Our results partially supported the FSI model stating 

that family functioning is essential in point of child adjustment to parental illness. 

The quality of parent-child relationship and adolescents’ gender were strongly con-

nected to adolescent stress. In the chronic stage of parental illness, adolescent 

stress does not seem to vary in line with illness type. 
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4.1 Introduction 

Children of parents with a chronic medical condition (CMC) are at an increased risk 

for developing health-related and social-emotional problems, such as somatic com-

plaints, social isolation, and excessive concern to acquire an illness themselves 

(Compas et al., 1994; Earley & Cushway, 2002; Faulkner & Davey, 2002; Pedersen & 

Revenson, 2005). Also more recent evidence suggests that these children show 

internalizing problems (e.g., anxiety and depressed mood) and externalizing prob-

lems, that is, aggressive and rule-breaking behavior (Ivarsson, Gillberg, Arvidsson & 

Broberg, 2002; Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010a). Children with 

parental CMC also display elevated stress levels (Pedersen & Revenson, 2005; Sieh, 

Meijer, & Visser-Meily, 2010b). Stress in children presumably acts as a mediator 

between illness-related factors and child outcomes and is therefore an important 

variable to examine (Pakenham & Bursnall, 2006; Pedersen & Revenson, 2005). 

Hence, this study will focus on adolescent stress. 

According to the Family Systems-Illness (FSI) model of Rolland (1987, 1999), 

adolescent stress depends on specific illness-related factors, resulting in a differen-

tiation into illness type depending on the diagnosis (Compas et al., 1994; Sieh et al., 

2010a). The FSI model classifies CMC’s as a function of illness type and family func-

tioning. Illness types can be categorized on the basis of the presence of disability 

(non-disabling versus disabling), its onset (gradual versus acute), its course (progres-

sive, episodic, or constant), its outcome (fatal versus non-fatal), and its time stage 

(beginning versus terminal). Disability implicates problems with activities of daily 

living, and communicative and cognitive abilities. Disability of parents appears to be 

associated with elevated stress levels in the family (Pedersen & Revenson, 2005; 

Rolland, 1987, 1999; Verhaeghe, Defloor, Grypdonck, 2005). Concerning onset, 

diseases can have an acute onset, forcing the family to adapt in a short period of 

time, which often causes high stress levels directly after the diagnosis. Conversely, 

diseases can be qualified by a gradual onset, requiring continuous adjustment. The 

course of a chronic illness varies depending on the diagnosis and may be catego-

rized based on the pattern of expected trajectory. A progressive illness increases in 

severity, inducing cumulative responsibilities for family caretakers over time, which 

is related to elevated stress levels in family members. An episodic illness is repre-

sented by exacerbations and remissions that require flexibility of all family mem-

bers. Constant illnesses are often marked by an acute onset, implicating that the 

number of illness-related stressors remains the same after recovery (Pedersen & 

Revenson, 2005; Rolland, 1987, 1999). Finally, the illness outcome is characterized 

by the possibility of death or shortened life span versus non-fatal conditions. The 

most important element is the initial doubt whether a disease will cause death (Rol-

land & Williams, 2005). It is crucial to add that the FSI model considers illness type 

in relation to the illness stage (crisis, chronic stage, and terminal stage) and, in turn, 
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in relation to family functioning. Accordingly, the stressors associated with the crisis 

stage of a less severe condition could easily generate more strain on a family system 

than the chronic phase of a more serious condition. 

It is well-documented that CMC has a tremendous impact on psychological 

characteristics of ill parents, especially in terms of an increased risk for depression 

(Visser-Meily & Meijer, 2006). For example, in the chronic stage of stroke, depres-

sion is a hidden issue that is linked to disability in parents (Van de Port, Kwakkel, 

Schepers, Heinemans, & Lindeman, 2007). Similarly, a longitudinal study on children 

of stroke patients ascertained that depressive symptoms in ill parents predict long-

term stress in children (Sieh et al., 2010b). Parental depression is often accompa-

nied by decreased emotional availability of the parent and may directly or indirectly 

affect the quality of family relationships (Faulkner & Davey, 2002). This study takes 

the level of ill parents’ depressive symptoms into account because of the strong 

association with family functioning. 

The FSI model proposes that adolescent stress is associated with family func-

tioning (Rolland, 1987, 1999; Rolland & Williams, 2005). In this article, family func-

tioning is conceptualized by means of three interpersonal variables: quality of mari-

tal relationship, quality of parent-child interaction, and quality of parent attach-

ment. Previous research revealed that the quality of marital relationship decreases 

following parental stroke. Two months after discharge from the rehabilitation cen-

ter, it correlated with long-term stress in children (Sieh et al., 2010b). Researchers 

are inconclusive whether the relationship between quality of marital relationship 

and adolescent functioning is direct or bidirectional (Compas et al., 1994; Compas, 

Worsham, Ey, & Howell, 1996; Faulkner & Davey, 2002; Sieh et al., 2010b; Veach, 

1999). However, they reached unanimity that the parent-child relationship should 

be evaluated by both the parent and the adolescent as the interpretations of this 

relationship might differ depending on the informant (Hocking & Lochman, 2005; 

Korneluk & Lee, 1998). Chronic parental illness affects the relationship between 

parents with CMC and their children. For example, children may adopt roles that are 

inappropriate for their age and feel overwhelmed by the sheer presence of house-

hold chores and caregiving tasks. The assumption of an adult role by a child, re-

ferred to as parentification, is an example of a modified familial interaction pattern 

(Faulkner & Davey, 2002; Meijer et al., 2007; Pedersen & Revenson, 2005). All the 

same, family relationships can remain a source of strength and should be acknowl-

edged as a protective buffer for adolescent stress (Carr & Springer, 2010). 

Besides, adolescent stress may be associated with adolescents’ gender and age 

(Pedersen & Revenson, 2005), but previous research delivered inconsistent results. 

Some studies found that girls have higher stress levels than boys (Sieh et al., 2010b; 

Welch, Wadsworth, & Compas, 1996). On the contrary, other studies reported no 

gender differences in child report of stress (Barkmann, Romer, Watson, & Schulte-

Markwort, 2007). Similarly, some studies suggested that older adolescents experience 
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more stress than younger adolescents (Compas et al., 1994; Veach, 1999), while other 

studies concluded that older adolescents experience less stress than younger adoles-

cents (Faulkner & Davey, 2002; Welch et al., 1996). It can be concluded that adoles-

cents’ gender and age should be controlled for with regard to child report of stress. 

Inspired by the FSI model, the relation of adolescent stress to specific parental 

CMC’s can be evaluated. Our sample concerns parents with a medical condition in 

the chronic stage, so we will examine in which regard the FSI model may be a useful 

explanatory framework apropos of child adjustment (adolescent stress) to chronic 

parental illness. To date, this has not been accomplished. According to the FSI model, 

chronic illnesses exhibit variability and without diagnostic differentiation, results may 

not apply to subsamples of children with a specific parental CMC. Therefore, the aim 

of this study is to investigate whether adolescents’ stress level varies while controlling 

for parental illness type. The first question is whether adolescent stress is directly 

influenced by illness type (disability, onset, course, and outcome). Our second ques-

tion is whether the size and significance of the associations with parental depression, 

family functioning, and child demographics depend on illness type.  

We expected that children of parents with a disabling CMC would show more 

stress than children of parents with a non-disabling CMC. Similarly, parental CMC’s 

with an acute onset were assumed to cause more stress in children than CMC’s with 

a gradual onset. In addition, children of parents with a progressive CMC were sup-

posed to have a higher stress level than children of parents with a constant CMC. 

Children of parents with a possibly fatal CMC were expected to have a higher stress 

level than children of parents with a non-fatal CMC. Children of families with high 

family functioning were assumed to show less stress than children of families with 

low family functioning (Rolland, 1987, 1999).  

4.2 Method 

4.2.1 Participants 

We included children between 10 and 20 years of age who lived together with at 

least one parent with CMC. Healthy spouses, if applicable, also participated. Paren-

tal CMC was defined as a disease or a traumatic injury impairing health, involving 

one or more organ systems and lasting 6 months or longer (Brown, Daly, & Rickel, 

2007; Livneh & Antonak, 2005). Children with severe somatic or psychiatric disor-

ders were not eligible for participation. Of 116 families showing interest in partici-

pation, only 17 families were not part of the final sample, resulting in a high partici-

pation rate (85.3%). Eight families dropped out without indicating a reason. One 

family perceived participation as a burden. The remaining 7 families could not par-

ticipate because their children were too old, too young, or disabled, or because no 
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parent had a CMC. In one case, no data of the parent with CMC were available and 

the data for this family were deleted from analyses, leading to a sample of 99 fami-

lies including 158 adolescents and 82 healthy parents (Table 4.1). Most families 

consisted of married parents or couples living together. Fifteen families were 

counted as single parent household, 4 of which were characterized by a long dis-

tance relationship between the parents. In two families, both parents had a CMC 

and the data for the less disabled parent were excluded from analyses. All partici-

pants were Dutch. Most children followed lower vocational education. Over 40% of 

the parents with CMC had finished higher vocational education or university.  
 

Table 4.1 

Demographic Characteristics of Adolescents and Parents in Families with Parental CMC 

 n (%) M (SD) 

Adolescents 158  

 Gender (female)  81 (51.3)  

 Age  15.11 (2.32) 

 Highest educational level 

    Primary education 

    Lower vocational education 

    Intermediate vocational education 

    High school 

    (Pre-)university education 

 

27 (17.1) 

62 (39.2) 

23 (14.6) 

38 (24.1) 

7 (4.4) 

 

 

Ill parents 

 

99 

 

 Gender (female) 67 (67.7)  

 Age  47.00 (5.43) 

 Highest educational level 

    Primary/lower education 

    Intermediate vocational education 

    High school 

    Pre-university or higher vocational education 

    University 

 Currently working   

 

10 (10.1) 

29 (29.3) 

11 (11.1) 

30 (30.3) 

14 (14.1) 

37 (37.4) 

 

 

Healthy parents 

 

82 

 

 Gender (female) 32 (31.7)  

 Age  48.06 (5.74) 

 Highest educational level 

    Primary/lower education 

    Intermediate vocational education 

    High school 

    Pre-university or higher vocational education 

    University 

 Currently working 

 

11 (12.2) 

26 (31.7) 

6 (7.3) 

25 (30.5) 

14 (14.1) 

70 (85.4) 

 

Parental CMC included multiple sclerosis (29.3%), rheumatoid arthritis (19.2%), brain damage (16.2%), 

muscle disease (14.1%), spinal cord injury (7.1%), inflammatory bowel disease (6.1%), Parkinson disease 

(5.1%), and diabetes type I with physical complications (3.0%). The mean time since diagnosis was 12.6 

years and ranged between 7 months and 49 years. 
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4.2.2 Procedure 

Families with parental CMC were recruited through general health practitioners, 

health organizations, rehabilitation and community centers, hospitals, schools, and 

public places (e.g., libraries) across the Netherlands. Collaborating staff was in-

structed by the project manager and posted brochures and posters in waiting rooms 

and public spaces. Some of them also provided additional information and invited 

potential participants to take part in this study. Families had to contact the re-

searchers by e-mail or phone to show their interest in participation. Research assis-

tants visited the families at home to implement several questionnaires. Both par-

ents and adolescents provided active informed consent. The ethical commission of 

the research institute of Child Development and Education of the University of Am-

sterdam approved this study. 

4.2.3 Measures 

Illness type. A medical doctor in our team documented illness type in a spread 

sheet in accordance with the FSI model (Rolland, 1987; Stehouwer, Koopmans, & 

Van der Meer, 2010; World Health Organization, 2001), see Table 4.2.
 
When a par-

ent had more than one CMC, the categorization of illness into illness type was based 

on the worst possible outcome and disability. Because of the small sample size, we 

decided to dichotomize the scales of the classification system with the following 

scores: non-disabling (0) versus disabling (1), gradual onset (0) versus acute onset 

(1), constant course (0) versus progressive course (1), non-fatal (0) versus potentially 

fatal (1).  

Adolescent stress. Adolescents filled in the Dutch Stress Questionnaire for Chil-

dren (Hartong et al., 2003), a reliable self-report measure to determine global psy-

chological stress (17 items; 4-point Likert scale from 1 = not true for me at all to 4 = 

completely true for me). In this study, Cronbach’s alpha was α = .87. 

Depressive symptoms in ill parents. Depressive symptoms in parents with CMC, 

also referred to as parental depression, were determined with the Beck Depression 

Inventory (21 items; 4-point scale from 0 = I do not feel like a failure to 3 = I feel I am 

a complete failure as a person; α = .87; Beck, Ward, Mendelson, Mock, & Erbaugh, 

1961; Visser, Leentjes, Marinus, Stiggelbout, & Van Hilten, 2006b; Yin & Fan, 2000). 

Family functioning. Three scales were used to assess family functioning. The In-

teractional Problem Solving Inventory (IPSI) measuring perceived quality of marital 

relationship from Lange (1983) was completed by both parents. Only 10 single par-

ents with CMC did not fill in the IPSI. Where applicable, we calculated dyadic scores 

reflecting the quality of marital relationship for each family (17 items; 5-point Likert 

scale from 1 = exactly applicable to me/my partner to 5 = absolutely not applicable 

to me/my partner; α = .85). To assess the quality of parent-child interaction, both 

parents completed the Parent-Child Interaction Questionnaire Revised from Lange 
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(2001). Average scores were calculated to generate one parent-child interaction 

score for each family (21 items; 5-point Likert scale; 1= completely inapplicable, 4 = 

exactly applicable; α = .87). Also, adolescents filled in three scales (communication, 

confidence, and alienation) of the Inventory of Parent and Peer Attachment (Nada 

Raja, McGee, & Stanton, 1992; Reitz, 2004) about the father and the mother, and 

average scores were calculated to measure overall parent attachment (12 items; 4-

point Likert scale from 1 = almost never or never to 4 = almost always or always; α = 

.88). 

Adolescents’ gender and age. Gender was scored as male (0) and female (1). We 

used the exact age with two decimals.  

 

Table 4.2 

Number of Parents with CMC as a Function of Illness Type 

  Non-disabling Disabling 

  Gradual 

onset 

Acute  

onset 

Gradual 

onset 

Acute  

onset 

Constant course 1 1 0 23
a
 Non-fatal 

Progressive course 15
b
 0 18

c
 1 

Potentially fatal Constant course 1 0 0 0 

 Progressive course 0 0 0 39
d
 

Note. Examples of CMC’s: 
a
multiple sclerosis, cystic fibrosis; 

b
rheumatoid arthritis, hereditary motor 

sensory neuropathy; 
c
stroke, spinal cord injury, traumatic brain injury; 

d
colitis ulcerosa. Disabling disease: 

expected problems with activities of daily living, and with communicative or cognitive activities like 

walking, dressing, and talking. Acute onset: onset of disease less than one hour, diagnosis easily made. 

Progressive course: disease increasing in severity. Possibly fatal: possibility of death or shortened life 

span. 

 

4.2.4 Data analysis 

The research questions were answered by means of multilevel regression analyses 

which accounted for the fact that children within families have more similarities 

than children between families (Snijders & Bosker, 1999). We used linear mixed 

modeling of SPSS, version 20.0. Adolescents acted as Level 1, while the family acted 

as Level 2. The nesting structure of adolescents and chronically ill parents is illus-

trated in Table 4.3. 
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Table 4.3 

Nesting Structure of Adolescents per Marital Status or Living Condition 

 Number of adolescents within families 

 1 2 3  4 Total 

Single parent home  10 4 1 0 15 

Parents married/ living together 41 34 8 1 84 

Total 51 38 9 1 99 

 

To begin, we used descriptive statistics and calculated Pearson correlations be-

tween the predictors except for children’s gender, for which a point-biserial correla-

tion coefficient was appropriate.  Cohen (1992) attaches correlations with a value of 

.1, .3, and .5 to small, medium, and large effect sizes, respectively. Using G*Power 

(Buchner, Erdfelder, Faul, & Lang, 2009), we found that the power of this study was 

.89, while correcting for nested data with the expectation of equal sample sizes in 

each group. A power value that large means that it was probable that we would find 

a statistically significant result if such a result actually existed. Due to a small sample 

size within many cells, no analysis could be performed including all illness types at 

once. Four analyses of illness type were conducted separately and included all other 

predictors in each analysis. In the first analysis (Model 1), the influence of disability 

was examined. Model 2 concerned the influence of illness onset (gradual versus 

acute). Model 3 included constant illnesses versus progressive illnesses. Model 4 

examined non-fatal CMC’s versus potentially fatal CMC’s. We report the Akaike 

information criterion as a measure of the relative goodness of model fit. To 

illustrate comparable estimates, all independent variables were standardized.  

Only .9% of the data from children and 3.5% of the data from parents were 

missing throughout the dataset. Data were missing completely at random (Little, 

1988), so we used expectation maximization to substitute missing values.  

4.3 Results 

Children were distributed by the following categories of parental illness type: 132 

cases of disability versus 26 cases of no disability, 117 cases of gradual onset versus 

41 cases of acute onset, 44 cases of constant course versus 114 cases of progressive 

course and 92 cases of non-fatal outcome versus 66 cases of possibly fatal outcome. 

The level of adolescent stress was comparable to that of children 3 years after 

parental stroke (Sieh et al., 2010b). Half of the ill parents (50.5%) displayed scores 

that indicated mild (29.3%), moderate (10.1%), or severe depression (11.1%). The 

mean quality of marital relationship was under the cut-off score (68.5 points), and 

69.5% of the parents scored below the cut-off score, indicating relatively poor mari-

tal functioning. The average scores for quality of parent-child interaction were very 
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close to those of the normal population (mean = 88.82, SD = 6.59; Lange, 2001), see 

Table 4.4. 

 

Table 4.4 

Descriptive Statistics for Adolescent Stress, Parental Depression, Quality of Marital Relationship, Quality 

of Parent-Child Interaction, and Quality of Parent Attachment 

 Mean (SD) Range 

Adolescent stress 34.66 (8.07) 17.0–63.0 

Parental depression 12.19 (7.70) 1.0–34.0 

Quality of marital relationship 62.01 (9.96) 34.0–78.0 

Quality of parent-child interaction  88.99 (10.69) 49.0–104.0 

Quality of parent attachment  38.89 (5.59) 15.5–48.0 

 

All independent variables had a significant correlation with adolescent stress, but 

only quality of parent attachment showed a large correlation and all other correla-

tions with adolescent stress ranged between small and medium (Cohen, 1992), see 

Table 4.5. Most correlations between the predictors were significant, one of which 

was large in size, indicating that higher quality of marital relationship was strongly 

associated with lower parental depression scores. The size of the other correlations 

between family functioning variables and parental depression, and within family 

functioning variables was medium. Adolescents’ gender and age showed three small 

correlations, that is, girls and older children comparatively reported more stress and 

older children reported a lower quality of parent attachment. 

 

Table 4.5 

Correlations between Adolescent Stress, Parental Depression, Family Functioning, and Adolescents’ 

Gender and Age 

 1 2 3 4 5 6 

1 Adolescent stress -      

2 Parental depression  .24** -     

3 Quality of marital relationship -.20* -.67** -    

4 Quality of parent-child interaction -.30** -.32**  .42** -   

5 Quality of parent attachment -.56** -.31**  .36**  .29** -  

6 Adolescents’ gender  .19* -.04  .01  .05 -.03 - 

7 Adolescents’ age  .25** -.04 -.04 -.10 -.25** .01 

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

 

An empty model was estimated, with only the random intercept and the family as 

the grouping variable (Table 4.6). The intra-class correlation coefficient (ICC = .29) 

and the deviance ratio, χ²(1) = 4.47, p < .05, indicated that a model with a random 

intercept fitted the data better than a model that did not allow for random variabil-
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ity. The ICC can be interpreted as such that two random children in the same ran-

dom family shared 29% of the variability.      

 First, Model 1 was tested while controlling for the presence of disability. Quality 

of parent-child interaction and parent attachment, and adolescents’ gender were 

significantly linked to adolescents’ stress level, see Table 4.6. Disability of ill parents 

was not related to adolescent stress. Model 2 concerned the illness onset character-

ized as either gradual or acute. Estimates for quality of parent-child interaction and 

parent attachment, and adolescents’ gender were statistically significant. Illness 

onset was not associated with adolescent stress. Model 3 controlled for constant 

and progressive CMC’s. Quality of parent-child interaction, quality of parent at-

tachment, and adolescents’ gender displayed significant associations with adoles-

cent stress. Illness course was unrelated to adolescent stress. Model 4 included the 

outcome of the illness (non-fatal versus possibly fatal). Again, quality of parent-child 

interaction, quality of parent attachment, and adolescents’ gender had significant 

relationships with adolescent stress. Illness outcome was not linked to adolescent 

stress. In sum, the results demonstrated that independent of illness type, higher 

quality of parent-child relationships and adolescents’ female gender were con-

nected to elevated adolescent stress. The Akaike Information Criterion of Model 1 

to Model 4 showed that the model fit improved compared to the empty model. The 

four models explained approximately 37% of the variance in adolescent stress be-

tween individuals and 43–44% of the variance in adolescent stress between fami-

lies.  
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Table 4.6 

Model Specifications of Multilevel Analyses, including 95% Confidence Intervals [CI] of Fixed Effects. 

 Empty model Model 1 Model 2 Model 3 Model 4 

 Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E. 

           

Fixed effects (effects assumed to be consistent between families)      

Disability   -1.69  

[-4.60, 1.21] 

1.46       

Illness onset     -1.44  

[-4.03, 1.13] 

1.30     

Illness course       .46  

[-2.12, 3.03] 

1.29   

Illness outcome         .23  

[-2.02, 2.47] 

1.13 

Parental depres-

sion 

  1.17  

[-.31, 2.65] 

.74 1.11 

 [-38, 2.61] 

.75 1.08 

 [-.44, 2.59] 

.76 1.11  

[-38, 2.61] 

.75 

Quality of marital 

relationship 

  1.24  

[-.32, 2.80] 

.78 1.25  

[-.32, 2.82] 

.79 1.25  

[-.21, 2.83] 

.79 1.25  

[-.32, 2.82] 

.79 

Quality of parent-

child interaction 

  -1.38*  

[-2.62, -.14] 

.62 -1.44* 

[-2.70, -.19] 

.63 -1.48*  

[-2.76, -.20] 

.64 -1.44  

[-2.69, -.19] 

.63 

Quality of parent 

attachment 

  -3.97***  

[-5.13, -2.80] 

.59 -3.97***  

[-5.13, -2.79] 

.59 -3.96***  

[-5.13, -2.79] 

.59 -3.97***  

[-5.13,-2.79] 

.59 

Adolescents’ 

gender 

  3.13** 

[1.27, 5.16] 

1.03 3.06** 

[1.03, 5.11] 

1.03 3.08** 

[1.51, 5.42] 

1.03 3.06**  

[1.03, 5.11] 

1.03 

Adolescents’ age   .94  

[-.12, 2.00] 

.54 .93  

[-.13, 2.00] 

.54 .95*  

[-.12, 2.03] 

.54 .93  

[-.13, 2.00] 

.54 

Random effects (effects assumed to vary between families)      

Intercept 34.61*** .72 34.47*** 1.40 33.47*** .81 32.75*** 1.24 33.00*** .92 

Level 1 variance 46.07  34.94  34.73  34.84  34.92  

Level 2 variance 19.86  6.35  6.62  6.86  6.78  

           

AIC  1105.74  1021.50  1021.83  1022.97  1023.33  

           

Explained variance (Level 1) 37.4%  37.3%  36.8%  36.8%  

Explained variance (Level 2) 43.4%  44.7%  43.4%  43.5%  

Note. AIC = Akaike Information Criterion. Explained variance at Level 2 was calculated assuming that families have two 

children on average. 

*p < .05. **p < .01. ***p < .001. 
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4.4 Discussion 

This study evaluated the predictive power of illness type, the ill parent’s depressive 

symptoms, family functioning, and adolescents’ gender and age on child report of 

stress in families dealing with a parental medical condition in the chronic stage. 

First, illness type in the chronic stage of parental illness did not appear to affect 

adolescent stress scores. Second, the size and significance of the estimates for pa-

rental depression, family functioning, and child demographics did not depend on 

illness type. Hence, the results cannot confirm the expectation based on the FSI 

model suggesting a significant role of illness type with respect to child report of 

stress. Contrary to our hypotheses, not illness type but mainly family functioning 

and adolescents’ gender were directly related to adolescent stress. All variances 

explained by the models were moderate, meaning that we identified important risk 

and protective factors for adolescent stress at the individual level (i.e., quality of 

parent attachment and adolescent gender) and at family level (i.e., quality of par-

ent-child interaction). In support of the FSI model, strong evidence was found that 

the parent-child relationship is a crucial determinant of adolescent stress. 

Unexpectedly, the relationship between parental depression and adolescent 

stress was not significant in regression analyses. On the contrary, the empirical and 

theoretical basis suggests that depressive symptoms in ill parents often emerge 

over time (Sieh et al., 2010b), eminently in more debilitating and progressive condi-

tions. In accordance, Rolland (1987, 1999) stated that disabling and possibly fatal 

diseases have the strongest impact on family functioning. We did not find support 

for this assumption and can only present a small to medium positive correlation 

between parental depression and adolescent stress. Possibly, other mediating vari-

ables (e.g., parenting and coping variables) are involved in the relationship between 

ill parents’ depressive symptoms and adolescent stress (D’Onofrio & Lahey, 2002; 

Sieh et al., 2010b). 

Similarly, high quality of marital relationship was merely correlated with ele-

vated adolescent stress. However, no significant relationship was found between 

marital functioning and adolescent stress when we controlled for illness type, par-

ent-child interaction, parent attachment, and demographics. Research is inconsis-

tent about the influence of quality of marital relationship on adolescents’ function-

ing (Compas et al., 1994, 1996; Faulkner & Davey, 2002; Sieh et al., 2010b; Veach, 

1999). In our sample, marital functioning was poor, resulting in lower variance, 

which may obstruct significant results. A longitudinal study on families of stroke 

patients showed that marital functioning progressively decreased under the level of 

adequate functioning. Marital functioning during 3 years post-stoke was just inci-

dentally associated with long-term stress in adolescents (Sieh et al., 2010b). A pos-

sible explication for inconsistent findings in the field is that marital functioning and 
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child adjustment are bidirectional and reinforce each other through a mediating 

variable such as parenting and parent attachment (D’Onofrio & Lahey, 2002). 

High quality of parent-child interaction and high quality of parent attachment 

were associated with lower levels of adolescent stress, pointing to a potential pro-

tective mechanism in child adjustment to parental CMC. Notably, the regression 

estimates for parent attachment were the highest. As yet, previous research has 

attested the paramount importance of family functioning in child adjustment to 

parental CMC (Carr & Springer, 2010; Hocking & Lochman, 2005; Korneluk & Lee, 

1998, Sieh et al., 2010a). Our study extends previous knowledge, affirming that 

especially variables evaluating the parent-child relationship show high predictive 

power for adolescent stress. This suggests that rehabilitation staff can be recom-

mended to give attention to the parenting role, how the parenting role may change 

as a result of CMC, and how parental CMC affects the parent-child relationship. The 

results also substantiate that the parent-child relationship should be evaluated by 

both parents and adolescents who may evaluate the mutual relationship differently 

(Brumariu & Kerns, 2010; Korneluk & Lee, 1998; Meijer, Smit, Stams, Visser-Meily, & 

Van de Port, 2007).  

Moreover, girls appear to be more susceptible to stress than boys, which is in 

line with most research in the field (Sieh et al. 2010a; Sieh et al. 2010b; Verhaeghe, 

Defloor, & Grypdonck, 2005). The regression estimate for gender was highly signifi-

cant, bringing into view that girls have different sensitivities than boys. It may be 

hypothesized that girls could benefit from stress management more than boys. 

Lastly, adolescents’ age was unrelated to child report of stress in the regression 

analysis and we found a small positive correlation. Previous research is inconsistent 

about the influence of adolescents’ age on adolescents’ well-being (Faulkner & 

Davey, 2002; Pedersen & Revenson, 2005; Sieh et al., 2010a). More research is 

needed for distinct conclusions regarding the effects of age on adolescent stress in 

this specific group.  

This study had some limitations. Our sample size was small for the number of 

cases per illness type except in Model 1 (including disability). A related restraint is 

that we had to dichotomize the scales of illness type and could not account for pro-

gressive illness course or fatal outcomes, potentially altering the results. For exam-

ple, illness outcome may have been unrelated to adolescent stress due to the omis-

sion of illness fatality. Similarly, because of the sample size, we had to ignore the 

interactive effects of one versus two parents with a disability, and one CMC versus 

more than one CMC. Moreover, it should be borne in mind that we examined CMC 

in a sample of Western culture. The results could have looked differently using data 

from a sample of non-Western culture because of distinctive cultural views and 

practices affecting health and health behaviors (Carr & Springer, 2010).  

An important strength of this study lies in the inspiration from the FSI model in 

which medical information is combined with information about family functioning 
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of the parent and adolescent. In addition, this study recognized factors that 

emerged as influential predictors in previous research, including reports of the par-

ent-child relationship from parents and adolescents. As recommended (D’Onofrio & 

Lahey, 2002), we took into consideration family characteristics at multiple levels 

(demographic, psychological, and relational variables from several informants). 

Finally, the use of multilevel analyses is an advancement as grouping according to 

families led to a considerable similarity between adolescents within the same fam-

ily. 

Our study did not aim to generate specific recommendations for the clinical 

practice, but possible interventions should not go unmentioned. In an extensive 

review, Weihs, Fisher, and Baird (2002) stratified studies by specific CMC’s and 

formulated three general goals for interventions for families affected by CMC. 

Recommendations include helping families cope with illness-related stressors, 

mobilizing the family support system, and minimizing interpersonal hostility and 

adverse effects of illness-related trauma. Carr and Springer (2010) reviewed 

research on families and health between 2000 and 2009. In line with our findings 

stressing the importance of family relationships, Carr and Springer identify 

interpersonal relationships as potentially modifiable factors. Interventions should 

aim to encourage healthy relationships through parent education, conflict and 

stress management, communicative training, and health promotion. For example, 

cognitive-behavioral stress management training has shown to benefit mental 

health, social interaction, and family functioning in adolescents with parental CMC 

(Keypour, Arman, & Maracy, 2011).  

Future studies should incorporate all elements of the FSI model, taking into ac-

count the stage of an illness consisting of crisis, chronic stage, and terminal stage 

(Rolland, 1987, 1999). Stages of individual family members and family life cycles also 

need to be considered. Our data were collected in the chronic stage, making it im-

possible to compare the stress level in different illness stages. With a larger and 

more diverse illness sample, the FSI model can be fully applied and the hypotheses 

can be formulated in more complex ways. Notably, the transitions between time 

stages are crucial in relation to the other illness types. For instance, the stressors 

associated with the crisis stage of a less severe condition could easily generate more 

strain on a family system than the chronic phase of a more serious condition. Simi-

larly, the hypothesis that acute onset CMC is associated with more stress in adoles-

cents than a gradual onset CMC could depend on the time stage in which families 

are investigated. In case of parental stroke (acute onset) relative to multiple sclero-

sis (gradual onset), the hypothesis may initially hold. Yet, if the measurement oc-

curred several years later, families dealing with a stroke would show considerable 

improvement over time (Visser-Meily et al., 2009), potentially decreasing the ex-

perience of stress (Sieh et al., 2010b). Besides, the presence of disability depends on 

the stage of the illness. To illustrate, multiple sclerosis can be non-disabling in the 
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beginning and cause severe disability a decade later. These complex relationships 

between illness type and illness stage could lead to interesting results from forth-

coming longitudinal studies (Rolland, 1987, 1999; Rolland & Williams, 2005). Fur-

ther, studies could focus on the mediating and moderating role of stress and family 

characteristics in the development of problem behavior in adolescents. D’Onofrio 

and Lahey (2002) have conducted a decade review on biosocial studies focusing on 

family processes. They emphasize the need to be thoughtful of bidirectional influ-

ences among family members and the wider social and biological system, embody-

ing interactions between environmental and biological factors (e.g., stress hor-

mones like cortisol) over time. 

 Lastly, we investigated medical and psychological factors, whereas theories and 

models are usually developed from a specific perspective, for example, a medical 

perspective. To increase our understanding of the FSI model, it is necessary to bet-

ter understand family relationships and the interplay between all components of 

the model, which shows a high degree of complexity. This can be accomplished by 

means of transdisciplinary theories and models, for example, the social model of 

disability (Tate & Pledger, 2003). According to that model, the perceived stressful-

ness does not necessarily result from the parent’s physical disability but rather from 

interpersonal experiences and environmental mismatches that functional limita-

tions can precipitate.    

In conclusion, this study increases our understanding of the FSI model and pro-

vides insight into risk and protective factors for adolescent stress in the chronic 

stage of parental medical conditions. We found some support for the FSI model in 

the sense that family functioning is associated with adolescent stress, but this asso-

ciation does not seem to depend on parental illness type in the chronic stage. It is 

valuable to incorporate interpersonal family variables and adolescents’ gender in 

predictive models of adolescent stress. Rehabilitation staff is recommended to con-

sider how parental CMC affects the parent-child relationship and how family rela-

tionships can be boosted, offering interventions such as stress and conflict man-

agement. 
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Chapter 5 

Mediators for internalizing problems in 

adolescents with chronically ill parents: 

The transactional stress and coping 

model revised 
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Abstract 

Parents’ chronic medical condition (CMC) affects a substantial proportion of adoles-

cents. These children are at risk for clinical levels of internalizing problem behavior. 

Following the transactional stress and coping (TSC) model of Hocking and Lochman, 

our study examines whether the effect of illness and demographic parameters on 

the child’s internalizing problems is mediated by the ill parent’s quality of life, family 

functioning, and child adaptational processes. Participants were 160 adolescents 

(52% female, mean age = 15.1 years) from 100 families affected by parental CMC. 

Children completed a test battery including the Youth Self-Report that determines 

internalizing problems. Family functioning was assessed with the Interactional Prob-

lem Solving Inventory (marital functioning) and the Inventory of Parent and Peer 

Attachment (alienation from parents). Child adaptational processes were composed 

by cognitive processes, methods of coping, and child report of stress. Ill parents 

completed the Medical Outcome Study Short-Form and the Beck Depression Inven-

tory, assessing quality of life. We used structural equation modeling to investigate 

the tenability of the TSC model. After a series of step-by-step modifications, the TSC 

model for children with parental CMC fitted the data closely. The ill parent’s quality 

of life, family functioning, and children’s daily hassles and stress mediated the effect 

of parental CMC on adolescent internalizing problems. Children’s active problem 

solving and social support seeking were not directly related to internalizing prob-

lems but significantly interfered with children’s self-esteem and stress. Child adap-

tational processes should be accorded a central role in support programs and inter-

ventions for children with parental CMC. Health practitioners and teachers are rec-

ommended to be alert for support needs in children. Future research is required to 

examine whether stress management and family therapy can be combined into an 

effective treatment.  
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5.1 Introduction 

Parents’ chronic medical condition (CMC) affects the whole family (Visser-Meily & 

Meijer, 2006). Children appear to be vulnerable to developing problem behavior 

after the diagnosis of their parent’s CMC. A meta-analysis found that these children 

are significantly more likely to show internalizing problems than other children. 

However, most children cope well with parental CMC, fostering the idea that pro-

tective mechanisms buffer adverse consequences for children (Sieh, Meijer, Oort, 

Visser-Meily, Van der Leij, 2010a). Overall, families maintain a regular state of bal-

ance and undergo periods of stability and change (Hoffman, 2006; Hoffman & John-

son, 1998). Parental CMC can be viewed as life-event or stressor affecting physical 

and psychological well-being in family members, which demands action to restore 

balance by way of individual and collective adaptational processes (Lazarus & 

Cohen, 1977; Lubkin & Larsen, 2006). Presumably, family members are interrelated 

in ways that parental CMC is associated with cognitive, behavioral, and emotional 

reactions in the ill parent and in other family members (Thompson & Gustafson, 

1996). Parental CMC alters the family homeostasis and may even form a chronic 

stressor leading to the depletion of resources (Forehand, Biggar, & Kotchick, 1998). 

5.1.1 The Transactional Stress and Coping (TSC) model 

Research shows that a direct relationship between illness severity and child adjust-

ment to parental CMC is lacking (Visser-Meily et al. 2005a, 2005b). Instead, the 

relationship between CMC and adolescent problem behavior is mediated by adapta-

tional processes within the family (Thompson & Gustafson, 1996). One of the most 

widely used models for explaining child adjustment to chronic illness is the transac-

tional stress and coping model (TSC) model. This model originates from the ecologi-

cal systems model (Bronfenbrenner, 1977), suggesting that child adjustment is me-

diated by individual actions of family members (microsystem), interactions between 

family members (mesosystem), and external environments (exosystem). Inspired by 

the work of Lazarus and Folkman (1984), the TSC model integrates three kinds of 

adaptational processes, that is, family functioning and children’s cognitive processes 

and methods of coping, suggesting that these processes are interrelated. According 

to Lazarus & Folkman (1984), perceiving stress depends on the interpretation of life-

events and daily hassles as threatening or stressful (primary appraisal) and on the 

evaluation of personal coping mechanisms and resources to cope with the stressor 

(secondary appraisal).  

An extensive review has adapted the TSC model for children with sickle cell dis-

ease and insulin-dependent disorder (Hocking & Lochman, 2005). The TSC model of 

Hocking and Lochman, see Figure 5.1, includes illness parameters (i.e., type, sever-

ity) and demographic parameters (i.e., children’s gender and age, socioeconomic 
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status) and emphasizes family functioning and child adaptational processes (chil-

dren’s cognitive processes and methods of coping) in response to chronic illness. 

Hocking and Lochman (2005) classified family functioning as supportive, conflicted, 

or controlling. Studies included in their review measured family functioning by way 

of anger expression or conflict, supportiveness, and cohesion. Cognitive processes 

refer to stress appraisal, illness tasks (e.g., perceived care and caregiving, dealing 

with medication, and expectations of treatment efficacy), self-esteem, and health 

locus of control (Thompson, Gil, Burbach, Keith, & Kinney, 1993). Stress appraisal is 

an important variable that implies the interpretation of illness-related characteris-

tics on a continuum from harmless to threatening. Further, children possess various 

methods of coping with chronic illness. For instance, they may seek social support 

and take a problem-focused approach to illness demands. Similarly, it is essential to 

consider whether social resources and support are available (Pakenham & Bursnall, 

2006; Pederson & Revenson, 2005).  

 

 
Figure 5.1 

Transactional Stress and Coping (TSC) Model of Hocking and Lochman (2005)  

 

The TSC model may also be applied to children with parental CMC because of its 

emphasis on family functioning and child adaptational processes. Accordingly, a 

review of six articles examining family variables revealed that child adjustment to 

parental CMC is strongly related to family functioning and children’s coping strate-
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gies (Korneluk & Lee, 1998). Recent studies also documented the importance of 

family functioning in this respect (Sieh et al., 2010a). For example, a longitudinal 

study on 44 children whose parents had suffered a stroke revealed that long-term 

stress in children is linked to parental depression (Sieh et al., 2010b). Similarly, chil-

dren’s problem behavior seems to be associated with the quality of marital relation-

ship (Visser-Meily et al., 2005b). Despite the evidence for the significant role of child 

and family mediational processes, it remains unclear which processes act as key 

mediators for adolescent internalizing problems. Besides, it has yet to be verified 

whether the TSC model is applicable to the relationship between illness and demo-

graphic parameters and children’s internalizing problems.  

The mediating role of adaptational processes may explain how parental illness 

can have an adverse impact on some but not all offspring. Evidence suggests that 

children with parental CMC only have slightly increased scores on problem behavior 

in comparison with other children. However, there seems to be a significantly 

higher chance to display clinical levels of internalizing problems, especially for girls 

(Korneluk & Lee, 1998; Sieh, Visser-Meily, Oort, & Meijer, 2012f). Child report of 

stress has a strong relationship with internalizing problem behavior in children. In a 

study on parental cancer, one fifth of the sons and more than one third of the girls 

displayed clinical levels of stress and reported elevated levels of internalizing prob-

lems (Huizinga et al., 2005). The extent to which children appraise parental illness as 

stressful is connected to adverse child outcomes, whereas the mere severity of 

illness does not appear to play a major role (Korneluk & Lee, 1998).  

Based on the theoretical underpinnings of the TSC model and empirical evi-

dence, we transformed the TSC model of Hocking and Lochman (2005) into Model 1 

(Figure 5.2). Model 1 mimics the TSC model of Hocking and Lochman, but also has 

its unique features. With regard to illness and demographic parameters, child ad-

justment to parental CMC should include both child and parent demographics apart 

from illness parameters. In this line, a review of 19 studies examining illness and 

demographic parameters in more than 18,000 children with parental CMC con-

cluded that studies characterized by longer illness duration and younger age of 

children and parents displayed larger effects for internalizing problems in children 

(Sieh et al., 2010a). Hocking and Lochman qualify family functioning as a matter of 

support, conflict, and control. Even so, family functioning can be operationalized 

with marital functioning (Lange, 1983; Lange, Hageman, Markus, Vriend, & Hane-

wald, 1990) and quality of parent attachment (Armsden & Greenberg, 1987). The 

TSC model of Hocking and Lochman takes children’s behavioral competence and 

health locus of control into account. Notwithstanding, it seems to us that behavioral 

competence has overlap with child adaptational processes. Conversely, we include 

child report of stress and a variety of measures of the ill parent’s quality of life, 

which show stronger associations with child adjustment in the field (Sieh et al., 

2010a).  
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Demographic parameters

• Child’s gender

• Child’s age

• Ill parent’s gender

• Ill parent’s age

• SES

Family functioning

• Quality of marital relationship

• Child’s alienation from mother

• Child’s alienation from father

Cognitive processes

• Appraisal stress

◦Daily hassles

◦ Illness tasks

• Expectations

◦ Self-esteem

Child adjustment

• Internalizing

problems

Illness parameters

• Illness duration

• Unpredictability of illness

Child adaptational processes

Methods of coping

• Active problem solving

• Social support seeking 

• Frequency of social support

Child report 

of stress

Outcome (Ill parent’s quality of life)

• Physical functioning

• Social functioning

• Role limitations (physical)

• Role limitations (emotional)

• Bodily pain

• Health perception

• Depression

 

Figure 5.2 

Transactional Stress and Coping Model for Children with Parental Chronic Medical Condition (Model 1) 
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5.1.2 Aim 

The aim of this paper is to test the tenability of the TSC model as applied to children 

with parental CMC by examining the mediating effects of the ill parent’s quality of 

life, family functioning, and child adaptational processes on adolescent internalizing 

problems. Taking a family-centered approach to parental CMC, we use data from 

families including ill parents, spouses, and children (Visser-Meily et al., 2006). By 

gathering information from all family members, we avoid statistical disadvantages 

of the common-method variance (Grills & Ollendick, 2003). This study is the first in 

the field with a multilevel structural design that countenances the family cluster 

effect while examining mediating effects between illness and demographic parame-

ters and internalizing problems in adolescents with parental CMC (Heck, 2001). 

Insight into this relationship can be useful for interventions aimed at prevention of 

future problems and improvement of the developmental prospect for adolescents 

dealing with parental illness. 

Our assumption is that long illness duration, higher unpredictability of illness, 

and lower socio-economic status are linked to lower family functioning (Sieh et al., 

2010a). We also hypothesize that family functioning and child adaptational proc-

esses mediate the relationship between illness and demographic parameters and 

child adjustment. We expect that high family functioning, low levels of children’s 

daily hassles, high self-esteem, adequate coping skills, and low levels of stress are 

associated with lower internalizing problem scores in adolescents. Finally, we hy-

pothesize that high quality of life of the ill parent is associated with lower problem 

scores in children. 

5.2 Method 

5.2.1 Sample characteristics 

Adolescents, ill parents, and spouses were recruited in rehabilitation centers, 

schools, hospitals, and community centers across the Netherlands between Sep-

tember 2008 and April 2010. In addition, 30 randomly selected general health prac-

titioners in all Dutch provinces were asked to cooperate and post brochures in the 

waiting room of their office. National health organizations for patients clustered 

into diagnostic groups (e.g., stroke) were contacted to recruit potential participants 

through websites, newsletters, and quarterly journals. Participants could contact 

the project manager to ask for additional information. After informed consent had 

been given, research assistants made an appointment to administer a test battery at 

the family home. Adolescent participants received a cinema voucher worth 10 Euro. 

The participating families were informed about the project status at four occasions. 
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The study was approved by the ethical commission of the research institute of Child 

Development and Education of the University of Amsterdam. 

5.2.2 Participants 

From 116 families contacting us, 102 families finally participated. Eight families 

chose to refrain from participation without indicating a reason. One family per-

ceived participation as a burden. The remaining families could not participate be-

cause their children were too old, too young, or disabled, or because the parent was 

not impaired by the illness. Data from one family were excluded from analyses be-

cause the child was unwilling to fill in the questionnaires. One of the ill parents was 

too impaired to complete the questionnaires. In two families, both parents were 

diagnosed with a CMC. Finally, data from 160 adolescents between 10 and 20 years 

of age living at home, ill parents (N = 102), and healthy spouses (N = 83) were avail-

able for statistical analyses. Fifteen percent of the families were single parent fami-

lies. Ill parents were diagnosed with an impairing medical condition lasting for more 

than 6 months. Parental CMC’s included multiple sclerosis (28.4%), rheumatoid 

arthritis (19.6%), brain damage (16.7%), neuromuscular disease (14.7%), spinal cord 

injury (6.9%), inflammatory bowel disease (5.9%), Parkinson disease (4.9%), and 

diabetes type I (2.9%). Illness duration was 12.7 years on average, see Table 5.1. The 

adolescents were equally distributed by gender. Two thirds of ill parents were fe-

male, which could be ascribed to the fact that our illness sample mainly included 

autoimmune diseases that occur more often in women (78% of the cases) than in 

men (Fairweather & Rose, 2004). Most families were native Dutch; three families 

originated in other European countries.  

5.2.3 Measures 

Illness parameters 

Illness duration was calculated as time difference between the date of investigation 

and the date of diagnosis. As an indication of illness severity, each participant of the 

family evaluated the unpredictability of parental illness by answering 5 items on a 5-

point scale stretching from 0 (strongly disagree) to 4 (strongly agree). This scale was 

originally developed by Pakenham, Bursnall, Chiu, Cannon, and Okochi (2006) and 

(back)translated by a native speaker to create the Dutch version for ill parents, 

spouses, and children. An examplatory item for ill parents was “My condition could 

change at any time with little warning”. All items were summed and divided by the 

number of respondents per family, with higher scores indicating greater unpredict-

ability of parental illness. Cronbach’s alpha for 15 items was α = .89.  
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Table 5.1 

Demographics of Children, Parents, and Families 

Children (n = 160)  

 Female 51.9% 

 Age in years (SD) 15.09 (2.34) 

 Mean raw score of internalizing problems (SD) 9.59 (8.62) 

 Mean T-score of internalizing problems (SD) 49.51 (12.27) 

Ill parents (n = 102)  

 Female 67.6% 

 Mean age in years (SD) 47.11 (5.50) 

 Illness duration in years (SD) 12.67 (11.05) 

Healthy spouses (n = 83)  

 Female 32.4% 

 Mean age in years (SD) 47.46 (5.66) 

 Currently employed 84.3% 

Families (n = 100)  

 Mean family income per month after taxes in Euro (SD) 2685 (949) 

 Mean time of marital relationship (SD) 21.14 (4.68) 

 

 

Demographic parameters  

Children’s and ill parents’ gender (male = 0, female = 1) and exact age (with two 

decimals) were included. Socio-economic status (SES) was evaluated by way of the 

monthly family income after tax deductions. We used an 8-point scale ranging from 

1 (less than 1000 Euro) to 8 (more than 4000 Euro). 

Family functioning 

Family functioning consisted of marital functioning and quality of parent attach-

ment. Both parents answered 17 questions about the quality of marital relationship 

from the Interactional Problem Solving Inventory (IPSI). The IPSI was scored on a 5-

point Likert scale with a total score between 17 and 85. Higher scores are an indica-

tion of a well-functioning marriage (Lange, 1983; Lange et al., 1990). Total scores 

were calculated as the mean of ill and healthy parents’ scores. The reliability of the 

summed scale was α = .87. The child’s perception of the quality of parent attach-

ment was determined with two 4-item subscales from the Inventory of Parent and 

Peer Attachment (IPPA) whose psychometric properties were evaluated positively 

by Armsden and Greenberg (1993). The scales showed satisfactory to good reliabil-

ity in this study: child’s alienation from mother (α = .65) and child’s alienation from 

father (α = .77).  
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Child adaptational processes 

Cognitive processes, methods of coping, and child report of stress fall under the 

category of child adaptational processes.  

Cognitive processes. Cognitive processes are represented by the child’s percep-

tion of daily hassles, illness tasks, and self-esteem. To incorporate perceived daily 

hassles, we administered the subscale frequency of daily hassles affecting personal 

life of the Dutch Daily Hassles Questionnaire comprising 8 items (e.g., How often do 

you think that it is difficult to maintain contact with your friends because of the 

situation at home?). Items were answered on a 5-point scale (i.e., not at all, less 

than once a week, 1-3 times a week, 3-6 times a week, and daily), with higher scores 

indicating more caregiving activities. The subscale showed good reliability in our 

study (α = .80) and proved to be valid (Dufour, Meijer, Van de Port, & Visser-Meily, 

2006). Illness tasks were measured with the Dutch Caregiving Inventory (DCI), de-

termining the frequency of perceived caregiving duties such as dealing with medica-

tion and helping the ill parent with personal hygiene (e.g., How often do you have to 

help brush the teeth of your ill parent?). The 8 items measuring illness tasks were 

answered on a 5-point scale with higher scores indicating more caregiving tasks as 

reported by adolescents (i.e., not at all, less than once a week, 1-3 times a week, 3-6 

times a week, and daily). The DCI has proven to be a valid instrument in prior re-

search (Meijer, Van Oostveen, & Stams, 2008) and had good reliability (α = .75) in 

this study. Self-esteem was determined with the School Perception Questionnaire (8 

items, α = .89) and was related to school performance. An examplatory item was “I 

think that I perform well at school” (Van der Wolf, 1995). Higher scores represent 

higher school-related self-esteem.   

Methods of coping. Children’s methods of coping were assessed with the ado-

lescent version of the Utrecht Coping Questionnaire (UCL-A). We used the subscales 

active problem solving (6 items, α = .80) and social support seeking (6 items, α = .88) 

from Schreurs, Van de Willige, Tellegen, Brosschot, and Graus (1993) who attested 

good reliability and validity indices of the UCL-A. In addition, adolescents answered 

6 questions (α = .75) with response categories stretching from never (1) to daily (6), 

composing the scale frequency of social support. This scale measured how often 

children actually received support from family members and people in their envi-

ronment (e.g., How often do you receive help from your friends?).  

Child report of stress. Child report of stress was assessed with the Dutch Stress 

Questionnaire for Children including 17 items. Scores range from 17 to 68; a higher 

score indicates more stress in the previous 3 months. Internal consistency and valid-

ity of the measure was tested in children of parents with Parkinson’s disease (Cron-

bach’s α = .83; Dufour et al., 2006). In this study, Cronbach’s alpha was .86.  
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The ill parent’s quality of life 

Ill parents filled in the Medical Outcome Study Short-Form 36 (SF-36) including 6 

health-related scales: physical functioning (10 items, α = .93), social functioning (2 

items, α = .80), role limitations due to physical health problems (4 items, α = .79), 

and role limitations due to emotional problems (3 items, α = .85). We also adminis-

tered the subscale bodily pain (2 items, α = .86) and the scale general health percep-

tion (5 items, α = .72). All scales range from 0 (worst) to 100 (best). The SF-36 is a 

widely used measure whose validity is proven (Brilstra et al., 2004). Depressive 

symptoms (in brief: parental depression) were measured with the Beck Depression 

Inventory (BDI), a 21-item self-report scale including affective, cognitive, behavioral, 

and somatic signs of depression (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). 

Higher scores indicate more depressive symptoms. The reliability of this measure 

was α = .85. 

Child Adjustment 

For child adjustment, we assessed internalizing problem behavior with the Youth 

Self-Report (YSR; Achenbach, 1991), a standardized self-report measure asking ado-

lescents to rate statement about anxious, depressed, and withdrawn behavior, and 

somatic complaints on a 3-point scale as not true (0), somewhat/sometimes true (1) 

or very/often true (2). Cronbach’s alpha showed excellent reliability for the internal-

izing problem scale (31 items, α = .91).  

5.2.4 Data analysis 

We used structural equation modeling (SEM; Bollen, 1989) to investigate whether 

the TSC model can be applied to children with parental CMC. To account for the 

dependency between respondents from the same families, we used the robust 

maximum likelihood estimation method that is implemented in the computer pro-

gram Mplus (Muthén & Muthén, 2007). This method yields maximum likelihood 

estimates of regression coefficients, residual variances and covariances, a scaled 

Chi-square measure (CHISQ) of exact fit, and a root mean square error of approxi-

mation (RMSEA) indicating approximate fit. With a significant Chi-square value (p < 

.05), the hypothesis of exact fit must be rejected, but RMSEA values below .05 and 

.08 still indicate close and satisfactory fit, respectively (Browne & Cudeck, 1992). We 

took several steps to obtain a suitable model. The first step was to adapt the TSC 

model to children with parental CMC, while retaining as much as possible from the 

model of Hocking and Lochman (2005). Accordingly, we established a model with 

relationships among illness and demographic parameters, family functioning, child 

adaptational processes, the ill parent’s quality of life, and adolescent internalizing 

problems. The first step resulted in a revision of the TSC model (Model 1), depicted 

in Figure 5.2. The second step was to check whether the model fit could be im-
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proved by changing the role of the sets of quality of life and family functioning vari-

ables, resulting in Model 2. Subsequently, on condition of substantive justifiability, 

Mplus modification indices were used to introduce additional effects, yielding 

Model 3. Finally, for the purpose of clarity of presentation, we simplified the model 

by removing effects that were not significant at the 20% level, which yielded the 

final model, Model 4. 

5.3 Results 

Model 1, given by Figure 5.2, did not fit the data: CHISQ = 302.16 (df = 108, p < .001) 

and RMSEA = .106 (90% CI = [.09, .12]). Inspection of modification indices and stan-

dardized residuals revealed that the observed covariances between illness parame-

ters and family functioning, and between family functioning and the ill parent’s 

quality of life were not sufficiently explained by Model 1. The ill parent’s quality of 

life seems to be directly influenced by illness parameters. To generate Model 2, we 

exchanged the role of the ill parent’s quality of life and family functioning. We add-

ed direct effects of illness parameters on the ill parent’s quality of life, and of the ill 

parent’s quality of life on family functioning. Additionally, we introduced direct 

effects of family functioning variables on child adaptational processes and on child 

adjustment. As a consequence, the fit of Model 2 was better but still not satisfac-

tory: CHISQ =193.12 (df = 84, p < .01) and RMSEA = .090 (90% CI = [.073, .107]).  

To further improve the fit of the TSC model, we added direct effects step-by-

step, as suggested by modification indices and based on substantive considerations. 

We introduced a direct effect of the ill parent’s gender on children’s alienation from 

father and stress. Long illness duration seems to decrease the quality of marital 

relationship and child adjustment, so these effects were added as well. Three ef-

fects of the ill parent’s quality of life on child adaptational processes were entered, 

that is, a negative effect of physical functioning on illness tasks, a negative effect of 

social functioning on daily hassles and a negative effect of parental depression on 

frequency of social support. Active problem solving has a negative effect on chil-

dren’s stress and self-esteem. Frequency of social support shows a negative effect 

on self-esteem, so these effects were also entered. Finally, we added a positive 

effect of children’s daily hassles on child-report of stress. Other associations be-

tween child adaptational processes and child adjustment were removed. The modi-

fications resulted in Model 3 that fitted the data closely: CHISQ = 151.84 (df = 100, p 

< .01) and RMSEA = .057 (90% CI = [.038, .075]). 

To obtain a clear picture, we subsequently removed effects that were not sig-

nificant at the 20% level (p > .2), resulting in the final TSC model, Model 4: CHISQ = 

225.21 (df = 183, p = .02) and RMSEA = .038 (90% CI = [.017, .054]); see Figure 5.3 

for a graphical display and Table 5.2 for the parameter estimates. Model 4 includes 
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(A) effects of illness parameters on the ill parent’s quality of life, (B) effects of illness 

parameters on child adaptational processes, (C) effects of demographic parameters 

on the ill parent’s quality of life, (D) effects of demographic parameters on child 

adaptational processes, (E) effects of the ill parent’s quality of life on family func-

tioning, (F) effects of family functioning on child adaptational processes, and (G) 

effects of child adaptational processes on child adjustment. Standardized parameter 

estimates of effects that were significant at the 5% level are given in Table 5.2. 
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Ill parent’s quality of life

• Physical functioning

• Social functioning

• Role limitations (physical)

• Role limitations (emotional)

• Bodily pain

• Health perception

• Depression

Demographic parameters

• Child’s gender

• Child’s age

• Ill parent’s gender

• Ill parent’s age

• SES

Family functioning

• Quality of marital relationship

• Child’s alienation from mother

• Child’s alienation from father

Cognitive processes

• Appraisal stress

◦ Daily hassles

◦ Illness tasks

• Expectations

◦ Self-esteem

Child adjustment

• Internalizing

problems

Illness parameters

• Illness duration

• Unpredictability of illness

Child adaptational processes

Methods of coping

• Active problem solving

• Social support seeking 

• Frequency of social support
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Child report 

of stress

 

Figure 5.3 

Final Transactional Stress and Coping Model for Children with Parental Chronic Medical Condition (Model 4)  
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Table 5.2 

Standardized Effects in the Final Transactional Stress and Coping Model for Children with Parental 

Chronic Medical Condition (Model 4) 

 effect S.E.    p 

A) Illness parameters on the ill parent’s quality of life    

  Unpredictability of illness on social functioning -.41 .07 .000 

  Unpredictability of illness on role limitations (physical) -.21 .10 .037 

  Unpredictability of illness on bodily pain -.44 .08 .000 

  Unpredictability of illness on health perception -.38 .10 .000 

  Unpredictability of illness on depression .44 .09 .000 

B) Illness parameters on child adaptational processes    

  Illness duration on active problem solving .18 .07 .011 

  Illness duration on frequency of social support -.26 .07 .000 

  Unpredictability of illness on social support seeking -.14 .07 .040 

C) Demographic parameters on the ill parent’s quality of life    

  Child’s age on role limitations (physical) .15 .07 .026 

  Child’s age on depression -.14 .07 .033 

  Ill parent’s gender on social functioning .37 .15 .012 

  Ill parent’s age on physical functioning -.20 .09 .017 

D) Demographic parameters on child adaptational processes    

  Child’s gender on social support seeking  .30 .13 .025 

  Child’s gender on frequency of social support  .42 .15 .006 

  Child’s age on active problem solving .18 .06 .007 

E) Ill parent’s quality of life on family functioning    

  Bodily pain on quality of marital relationship .16 .07 .034 

  Bodily pain on child’s alienation from mother -.23 .11 .028 

  Role limitations (emotional) on child’s alienation from father -.25 .10 .013 

  Bodily pain on child’s alienation from father -.23 .09 .012 

   Health perception on child’s alienation from mother .23 .11 .031 

  Depression on quality of marital relationship -.60 .09 .000 

F) Family functioning on child adaptational processes    

  Quality of marital relationship on daily hassles .15 .07 .045 

  Child’s alienation from mother on daily hassles .39 .09 .000 

  Child’s alienation from mother on self-esteem -.26 .08 .001 

  Child’s alienation from father on social support seeking -.16 .06 .013 

  Child’s alienation from father on daily hassles .28 .10 .004 

G) Child adaptational processes on child adjustment    

  Daily hassles on internalizing problems .31 .10 .002 

  Stress on internalizing problems .39 .09 .000 

Additional effects    

  Illness duration on quality of marital relationship -.17 .07 .012 

  Illness duration on internalizing problems .11 .06 .044 

  Ill parent’s gender on child’s alienation from father .47 .17 .004 

  Physical functioning on illness tasks -.38 .09 .000 

  Social functioning on daily hassles -.21 .06 .000 

  Depression on frequency of social support -.36 .08 .000 

  Child’s alienation from mother on internalizing problems .20 .08 .017 

  Active problem solving on self-esteem .32 .08 .000 

  Daily hassles on stress  .73 .05 .000 

  Active problem solving on stress -.17 .06 .003 

Note. Letters A to G indicate direct effects and correspond with the same letters as in Figure 5.3.  
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5.4 Discussion 

The aim of this study was to test the tenability of the Transactional Stress and Cop-

ing (TSC) model in adolescents with a parent suffering from a CMC. Accordingly, we 

examined possible mediators in the relationship between illness and demographic 

parameters and adolescent internalizing problems. The results show that the ill 

parent’s quality of life, family functioning, and child adaptational processes act as 

mediators in this relationship. Child adaptational processes are accorded a central 

role as they seem to mediate the relationship between illness parameters, the ill 

parent’s quality of life, and family functioning, and the child’s internalizing prob-

lems. The TSC model for children with parental CMC seems to be tenable despite 

the fact that several adaptations were required such as restricting the model and 

interchanging the position of the ill parent’s quality of life and family functioning. 

The final model as shown in Figure 5.3 does not have exact fit, but the model fit 

indices confirm good fit.  

To explain child adjustment to parental CMC, especially the ill parent’s depres-

sion, quality of parent attachment, and children’s daily hassles and stress appear to 

be important measures. Convincingly, the strongest effect of our path model is 

observed between children’s daily hassles and child report of stress, confirming the 

stress and coping theory that underscores the undeniable role of stress appraisal in 

adaptational processes (Lazarus & Folkman, 1984). The standardized estimates 

indicate that quality of parent attachment, children’s daily hassles affecting per-

sonal life, and child report of stress constitute the strongest direct effects on ado-

lescent internalizing problems, which is in line with previous studies (Pakenham et 

al., 2006; Sieh et al., 2010a; Sieh, Visser-Meily, Oort, & Meijer, 2012f).  

With regard to illness parameters, long illness duration seems to be directly re-

lated to higher internalizing problem scores, which is in line with a review of 19 

studies (Sieh et al., 2010a). This finding further supports the delayed-effect hy-

pothesis from Forehand et al. (1998), meaning that longer illness duration can be 

related to the depletion of resources, which exposes children to an increased risk 

for anxiety, depression, withdrawn behavior, and somatic complaints. The results 

also reveal that unpredictability of parental illness is linked to lower health-related 

functioning and more depressive symptoms in ill parents. On the one hand, it may 

be argued that unpredictability of illness is an early risk factor for adverse child 

outcomes because it can be classified at the start of the illness process when the 

diagnosis is assessed. On the other hand, unpredictability of illness may reduce the 

ill parent’s quality of life slowly, leading to an accumulation of stress, which acts on 

child adjustment years after the diagnosis (Sieh, Dikkers, Visser-Meily, & Meijer, 

2012a).  

Concerning demographic parameters, we did not find that girls display elevated 

stress in comparison with boys, as opposed to findings from a stroke study (Sieh et 
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al., 2010b). However, because girls exhibit more coping skills and more frequent 

social support than boys, they may compensate for supposedly elevated stress lev-

els. This stresses the need to consider stress and coping simultaneously. A meta-

analysis found that gender differences regarding internalizing problems in children 

with parental CMC are negligible (Sieh et al., 2010a). Our findings confirm that gen-

der of the child does not influence adolescent internalizing problem scores directly. 

Again, the role of stress and coping can explain the absence of direct gender effects. 

In contrast to the meta-analysis by Sieh et al. (2010a), financial resources do not 

seem to be significantly involved in adaptational processes in response to parental 

illness. In our study, SES was only operationalized with family income, which may 

explain the absence of a significant effect. In addition, most families in our sample 

had a relatively high income, implying low variance in SES and possibly few financial 

problems. Although a direct or indirect relationship between SES and internalizing 

problems is absent in this study, SES should not be discarded as background vari-

able. Further, we can conclude that ill parents’ gender and age may influence the ill 

parent’s quality of life. Women with CMC seem to display higher social functioning. 

Female gender of ill parents is linked to greater alienation between children and 

fathers, illustrating that the effects of gender-matching remain an interesting object 

of study among families dealing with CMC (Korneluk & Lee, 1998).  

We found little support that the relationship between family functioning and 

the ill parent’s quality of life is bidirectional. In contrast, lower quality of life seems 

to decrease the quality of family relationships. Interestingly, our findings suggest 

that the ill parent’s depressive symptoms have a strong direct effect on the quality 

of marital relationship, contradicting research suggesting a bidirectional relationship 

(D’Onofrio & Lahey, 2002). In turn, from our final model it can be deducted that 

higher social and physical functioning of ill parents, higher marital functioning, and 

less alienation between children and parents are connected to more functional child 

adaptational processes.  

Moving on to child adaptational processes, there was little evidence that coping 

skills and frequency of social support are mediators for adolescent internalizing 

problems unlike our expectations derived from the TSC model. The results suggest 

that active problem solving and social support seeking are related to children’s self-

esteem and stress, implying a mediating effect within child adaptational processes. 

A study found that the relationship between coping and child adjustment to illness 

was significant, whereas stress appraisal and child adjustment outcomes were unre-

lated (e.g., Pakenham, Chiu, Bursnall, & Cannon, 2007). In contrast, we found that 

not children’s coping skills but cognitive processes such as perceived daily hassles 

contribute to adolescent internalizing problems directly. The reason for this dis-

crepancy may be due to the choice of instruments. Pakenham et al. measured 

global distress instead of children’s problem behavior. In comparison with the wide 

array of coping skills assessed by Pakenham et al., we only measured active problem 
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solving, social support seeking behavior, and frequency of social support. Research 

on coping skills in adults includes a review of 48 studies on patients with spinal cord 

injury (Van der Leeuwen, Kraaijveld, Lindeman, & Post, 2012), demonstrating non-

significant associations between active problem solving coping and quality of life 

outcome measures of the patient. In contrast, most passive coping variables like 

mental disengagement and drug use were significantly related to greater anxiety 

and depression of the patient. A study on 187 spouses of stroke patients (Vissser-

Meily, Post, Schepers, & Lindeman, 2005c) concluded that passive coping was the 

strongest predictor of outcome measures such as burden, life satisfaction, and de-

pression of the spouse. On the contrary, coping skills like seeking social support, 

active confronting, and expressing emotions were not associated with the men-

tioned outcome measures. These findings among adult caregivers and patients 

possibly apply to children as well, so it may be hypothesized that passive coping, as 

opposed to active coping, would show significant relationships with elevated stress 

levels and more problem behavior in adolescents with parental CMC. Future re-

search should clarify the role of the child’s active and passive coping in this respect. 

The strength of the study is that it is the first applying structural equation mod-

eling in the field of child adjustment to parental CMC, while accounting for the sta-

tistical dependence between the scores of family members. A few limitations of this 

study should also be noted. First, the sample size was relatively small considering 

structural equation modeling of the present number of variables. Nevertheless, our 

data did not suggest overfitting regarding the number of degrees of freedom and 

we could establish good model fit (Bollen, 1989). Second, our sample was selective 

concerning the fact that parents were not equally distributed by medical diagnoses. 

Also, most participants (had) received support from rehabilitation centers and all 

families were from western societies. The generalizability of our results may there-

fore be limited. Third, we did not measure passive coping such as wishful thinking, 

nor cognitive strategies with regard to anxious cognitions. Fourth, although we tried 

to measure process variables assessing the adaption to illness, we cannot rule out 

that a large part of child outcomes is a consequence of other influences than those 

of parental illness. Finally, we did not measure behavioral competence as suggested 

by Hocking and Lochman (2005) and did not follow the operationalization of family 

functioning according to the TSC model. In this regard, we did not really test the TSC 

model as originally described. Notwithstanding, behavioral competence has overlap 

with how we measured child adaptational processes and many studies in the field 

measured family functioning in our fashion (Korneluk & Lee, 1998, Sieh et al., 

2010a).  

 In sum, this study suggests that the ill parent’s quality of life, family functioning, 

and child adaptational processes play an integral part in the child’s adjustment to 

parental CMC. Child adaptational processes, especially daily hassles and stress, are 

accorded a central role in the mediating processes of the revised TSC model. While 
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coping skills do not appear to be directly related to adolescent internalizing prob-

lems, they seem to interfere with children’s self-esteem and psychological stress 

levels. Our results confirm the tenability of the TSC model, offering suggestions for 

possible interventions. 

We advocate a family-centered approach which has consideration for the im-

pact of parental CMC on the whole family (Visser-Meily et al., 2006). Possible tar-

gets for family-based interventions ideally focus on the ill parent’s quality of life, 

interpersonal family relationships, and adaptational processes of family members. 

Parents may benefit from education about the role of parenthood or from parenting 

support. Interventions for children with parental CMC should incorporate the child’s 

coping skills, cognitive processes, and perception of stress. Interventions boosting 

protective factors such as active problem solving skills, social support, and high self-

esteem appear to be suitable. Family psychoeducation combined with stress man-

agement may help through the process of adapting to parental CMC. Health profes-

sionals are recommended to pay attention to support needs, while being alert that 

children do no estrange from their parents. Children may require information about 

how to appraise illness-related stressors and how to deal with anxieties associated 

with their own health and the health of their parents. Future research is required to 

design and test the effectiveness of specific individual and family interventions. 

Health practitioners need to make sure that children are protected from adverse 

outcomes associated with parental CMC. 
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Chapter 6 

The diurnal salivary cortisol pattern of 

adolescents from families with single, ill, 

and healthy parents  
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Abstract 

Adolescents of single and/or chronically ill parents (target groups) reportedly have 

elevated psychological stress. However, their salivary cortisol pattern as part of the 

physiological stress system has not been compared to controls. The aim of this 

study is to examine differential outcomes in the diurnal cortisol pattern of the tar-

get groups. In total, 100 adolescents of three groups with either single, chronically 

ill, or two healthy parents were compared on cortisol. Three salivary cortisol sam-

ples were taken after awakening, one sample at noon, and one sample at 20:00 

p.m. during a non-school day. Group differences and interaction effects between 

measurement (5 times), group membership, and covariates were tested through 

linear mixed modeling, repeated measures. Covariates were children’s sex and age, 

socioeconomic status (SES), and parental depression as measured by the Beck De-

pression Inventory. The three groups did not differ significantly concerning the 

amount of salivary cortisol, even after controlling for the covariates. The target 

groups had a lower SES than adolescents with two healthy parents. In addition, 

chronically ill parents were more depressed than single and healthy parents. Male 

sex and older age of the child and lower parental depression were associated with 

increased cortisol values throughout the day. Research on cortisol in children should 

control for children’s sex and age, and parental depression. Adolescents with single 

and/or chronically ill parents displayed a healthy pattern of diurnal salivary cortisol. 
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6.1 Introduction 

Adolescents from single parent families and families with a chronically ill parent 

(target groups) are at increased risk for elevated stress symptoms due to their fam-

ily situation (Huizinga et al., 2005; O’Connor, Dunn, Jenkins, Pickering, & Rasbash, 

2001). Studies in the field have mainly focused on stress measured with question-

naires instead of physiological stress (Harris & Zakowski, 2003; O’Connor et al., 

2001; Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010a; Sieh, Meijer, & Visser-

Meily, 2010b). Salivary cortisol secretion can be considered an objective measure of 

physiological stress and should therefore be examined in the target groups (Lin & 

Ensel, 1989; Spangler, 1995). 

Adolescent cortisol secretion is associated with the physiological activity level 

and differs depending on time and children’s sex and age (Jessop & Turner-Cobb, 

2008; Walker, Walder, & Reynolds, 2001). In the morning, adolescents need higher 

cortisol levels to increase the appetite, release energy, and stimulate learning proc-

esses. In the evening, lower cortisol levels are necessary to induce sleepiness (Gun-

nar & Vasquez, 2001).
 
High evening cortisol versus low morning cortisol can be a 

sign of an unhealthy diurnal cortisol pattern as they are associated with psychoso-

cial problems (Susman et al., 2007). A ratio between morning and evening cortisol 

amount of less than one is an indicator of poor functioning and increased risk for 

depression (Goodyer, Herbert, & Tamplin, 2003). 

A review found significantly increased morning salivary cortisol levels in girls 

compared to boys across several studies (Jessop & Turner-Cobb, 2008). Concerning 

age effects, one study on (pre)adolescents observed a higher cortisol mean for older 

children (Tornhage, 2002), and another study on adolescents aged 12–18 years 

concluded that basal cortisol values increased with age (Walker et al., 2001). Older 

children become more evening oriented (Randler & Bilger, 2009), and a high activity 

level in the evening, in turn, is associated with cortisol secretion (Susman et al., 

2007), leading to the assumption that adolescents display higher evening cortisol 

levels with rising age. 

The activation of the hypothalamic-pituitary-adrenal axis (HPA axis) during 

chronic stress depends on the type of stressor. Uncontrollable or traumatic stress-

ors like divorce and stressors threatening physical integrity like chronic illness tend 

to be accompanied by a high and flat diurnal cortisol pattern. In addition, such 

stressors are associated with relatively low morning cortisol levels and relatively 

high evening cortisol levels (Miller, Chen, & Zhou, 2007). One study showed that 

children from divorced families exhibited lower cortisol levels after corticotropin 

releasing hormone stimulation than children from intact families (Bloch, Peleg, Ko-

ren, Aner, & Klein, 2001). Another study revealed that children with a family history 

of depression had higher salivary cortisol concentrations after awakening than con-

trols (Mannie, Harmer, & Cowen, 2007). The question arises as to whether adoles-
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cents from families with single and chronically ill parents manifest a different and 

potentially less healthy cortisol pattern in comparison with adolescents who have 

two healthy parents. 

Because the target groups share similar family characteristics which may act as 

stressors, comparison of these groups with each other and with a comparison group 

may give insight into the influence of family stressors on cortisol. First, both groups 

experience life events within the family. Single parent families are affected by di-

vorce and/or decreased involvement of the spouse who moved out (Eitle, 2006), 

while families with a chronically ill parent face disease-related consequences like 

reduced physical and emotional availability of the ill parent and/or spouse (Visser-

Meily et al., 2005). In both family types, one or both parents may be less available, 

affecting the parent-child relationship (Eitle, 2006; Pakenham & Bursnall, 2006). 

Second, adolescents of single and ill parents may share a decreased socio-economic 

status (SES). Single parent families appear to be economically disadvantaged as a 

result of divorce or deliberate single parenthood (Lino, 1994). Conversely, chronic 

illness and SES seem to be interrelated. Researchers are unable to categorically 

state if factors associated with low SES contribute to a greater propensity for devel-

oping a chronic illness, or if chronic illness leads to developing low SES, or both 

(Walker & Peterson, 2002). Results regarding the relationship between SES and 

children’s cortisol levels are mixed. One study found that lower neighbourhood SES 

was related to lower cortisol levels in adolescents (Chen & Paterson, 2006). Another 

study concluded that 4.5-year-old children living in low SES families had significantly 

higher afternoon cortisol levels than those living in high SES families (Essex, Klein, 

Cho, & Kalin, 2002). Gustafsson, Gustafsson, and Nelson (2006) found that latency-

aged children in low SES families displayed higher cortisol levels than those in high 

SES families at 08:30 a.m., but no difference was found at 10.30 p.m. or 21.00 p.m. 

Similar to the study from Chen and Paterson (2006), we operationalize SES with 

family income, our sample consists of adolescents, and the cortisol samples are 

taken in the late afternoon. Accordingly, we expect a positive relationship between 

SES and adolescent evening cortisol. Third, the target groups can be distinguished 

by increased depressive symptomatology in parents (Brown & Moran, 1997; Sieh et 

al., 2010b; Visser-Meily et al., 2005). Notably, parental depression is associated with 

heightened basal cortisol values and higher cortisol in children after exposure to 

both 25 mg and 5 mg dexamethasone (Young, Vasquez, Jiang, & Pfeffer, 2006). 

Concerning adolescents in particular, parental depression seems to be related to 

increased morning cortisol values (Halligan, Herbert, Goodyer, & Murray, 2004). 

Hence, apart from time of sampling and children’s sex and age, it is important to 

consider SES and parental depression in cortisol analyses (Fisher, Serbin, Stack, 

Ruttle, Ledingham, & Schwartzman, 2007). 

Research to date has not compared adolescents of single and ill parents with 

adolescents of two healthy parents on a physiological stress measure. This study is 
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the first to give insight into an element of the HPA axis functioning of the target 

groups. Our aim is to examine differences in salivary cortisol secretion between 

adolescents of single and/or ill parents and the comparison group. The target 

groups are expected to display a higher cortisol awakening response than the com-

parison group. Further, this study explores which predictors underlie the variability 

of salivary cortisol in adolescents. We assume that high morning cortisol values are 

positively related to female sex of the child. Presumably, older children display 

higher evening cortisol values. SES, as measured with family income, is expected to 

show a positive relationship with adolescent evening cortisol secretion. Finally, a 

high level of parental depression is expected to show a positive relation with the 

amount of morning cortisol secretion. 

6.2 Method 

6.2.1 Sample characteristics 

Adolescent participants had to be between 11 and 19 years of age and to live at 

home with their parents. Adolescents with a severe physical illness, mental illness, 

substance abuse, or an addiction were excluded. Adolescents with single parents 

lived together with only one parent who was not affected by a severe or chronic 

somatic illness. The target group with single parents consisted of 27 adolescents 

from 20 families. Adolescents with chronically ill parents had at least one parent 

with a disabling chronic medical illness lasting for more than 6 months. The target 

group with chronically ill parents included 20 adolescents from 11 families. The 

comparison group consisted of 53 adolescents from 33 intact families with parents 

who were not affected by a severe or chronic somatic illness, see Table 6.1. 

 

Table 6.1 

Descriptive Statistics for Families with Single, Chronically Ill, and Healthy Parents  

 Single parents  Ill parents  Healthy parents  

Children (n) 27 20 53 

 sex (female) 55.6% 35.0% 51.7% 

 mean age (SD) 14.96 (2.24) 14.10 (2.00) 14.32 (2.45) 

 mean education
1
 (SD) 7.56 (2.65) 5.80 (3.11) 6.71 (3.30) 

Parents (n) 20 17 66 

 sex (female) 90.0% 58.82% 50.0% 

 mean age (SD) 46.12 (4.48) 46.76 (4.34) 46.91 (4.29) 

 average number of children  1.35 1.82 1.61 

 monthly income in Euro (SD)  2050 (979) 2615 (1098) 3615 (1101) 

 mean depression
2
 (SD) 4.60 (3.95) 8.50 (4.96) 3.67 (2.71) 

Note. ¹Education level ranges from 1 = elementary school to 11 = higher vocational education. 

²Depression was measured with the BDI = Beck Depression Inventory. 
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6.2.2 Procedure 

Participants were recruited across the Netherlands in randomly selected schools, 

community centers, and public libraries by using posters, brochures, and invitation 

letters. Families could show their interest in participation by contacting the project 

manager via e-mail, telephone, or post. After initial screening of eligibility for par-

ticipation over the phone, the participating families received an information pack-

age and an informed consent form. After obtaining informed consent, research 

assistants made an appointment to administer questionnaires at the families’ 

homes following a standard procedure (Kirschbaum, Wüst, & Hellhammer, 2007). 

Assistants used modeling techniques to teach children how to implement cortisol 

sampling and encouraged parents to guide the sampling of children’s saliva, provid-

ing a sheet with cortisol instructions. As a reward, adolescent participants could 

choose between a gift voucher, a cinema ticket, or a mobile phone cover. 

 On a non-school day in the weekend, adolescents mouthed a 6-inch sterile 

cotton rope (salivette
®
 samples) at 5 times throughout the day. Saliva samples were 

stored in the refrigerator and frozen at -20°C prior to assay. The samples were sent 

to Kirschbaum’s research laboratory in Germany. Saliva samples were centrifuged at 

3000 rpm for 5 min, which resulted in a clear supernatant of low viscosity (Kir-

schbaum et al., 2007). 

6.2.3 Measurement 

Adolescent salivary cortisol. Salivary cortisol was measured using a commer-

cially available chemiluminescence immunoassay with high sensitivity (Kirschbaum 

et al., 2007). The values for salivary cortisol were indicated in nmol/l. Cortisol was 

measured at 5 times: after awakening (Time 1), half an hour after awakening (Time 

2), one hour after awakening (Time 3), at 12:00 a.m. (Time 4), and at 20:00 p.m. 

(Time 5). First, we assessed the Cortisol Awakening Response (CAR) by deducting 

the cortisol value at Time 1 from the value at Time 2 (Steptoe, Cropley, Griffith, & 

Kirschbaum, 2000).
 
Second, we calculated the cortisol ratio by dividing the mean of 

the three morning cortisol samples by the amount of evening cortisol. Third, the 

cortisol day mean was calculated by dividing the sum of five cortisol values by 5. 

Raw cortisol values that were three standard deviations above or under the 

mean, unreasonable values or values taken at times more than 1 hour deviated 

from the scheduled time were excluded. Two unreasonable values at Time 1 were 

deleted. For cortisol measured from Time 2 to Time 5, we excluded 1, 1, 2, and 2 

value(s), respectively, because they were three standard deviations above the 

mean. At Time 2, we deleted 4 unreasonable values. Due to sampling outside of the 

foreseen time frame between Time 2 and Time 5, we excluded 4, 8, 7, and 3 addi-

tional value(s), respectively. After removing outliers, 7.2% of the cortisol values 

were missing throughout the data set. 
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Covariates. Children’s sex was coded as male (0) and female (1). Children’s age 

was rounded to whole numbers. SES was measured as the monthly income per 

household after taxes with more income representing higher SES. Parents’ depres-

sive symptoms were determined with the Beck Depression Inventory (BDI), a 21-

item self-report scale measuring affective, cognitive, behavioral, and somatic signs 

of depression (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). Higher scores 

indicate more depressive symptoms. For families with two parents, the depression 

scores were summed and divided by 2. The reliability of this measure was Cron-

bach’s α = .74 in single parents, α = .76 in parents from the ill group, and α = .71 in 

healthy parents. 

6.2.4 Data analysis 

Descriptive statistics were used to describe demographic characteristics of parents 

and adolescents from the three groups. ANOVA and Chi-square tests revealed 

whether the groups significantly differed in demographics, time of cortisol sampling, 

and parental depression. 

To answer the research questions, we used multilevel modeling of the repeated 

cortisol measurements. We tested whether the amount of cortisol changed during 

the day and whether the cortisol pattern was affected by group membership and 

the covariates (children’s sex and age, SES, and parental depression). Multilevel 

regression analysis accounted for the hierarchical structure of the data with multi-

ple measurements within adolescents and sometimes multiple adolescents within 

families (Snijders & Bosker, 1999). In the multilevel model, the intercept repre-

sented the cortisol level immediately after waking up (Time 1) and four regression 

coefficients represented deviances at Times 2, 3, 4, and 5 from the baseline level 

which are referred to as Time 2 deviance, Time 3 deviance, Time 4 deviance, and 

Time 5 deviance, respectively. Two other regression coefficients represented differ-

ences of the single parent group and ill parent group from the comparison group 

(adolescents with two healthy parents). In our analysis, first, we entered main ef-

fects only. Second, we added interaction effects of time deviances with group 

membership. Third, we checked interaction effects of time deviances with covari-

ates. Exploratively, we examined other interaction effects. 

All analyses were performed using the SPSS procedure MIXED, version 17.0. 

6.3 Results 

6.3.1 Descriptive statistics and group differences in SES and parental depression 

ANOVA and Chi-square tests revealed that the three adolescent groups did not 
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differ in demographic characteristics that may influence the amount of cortisol, 

such as sex, age, or educational level (p > .05). None of the adolescents reported 

any form of drug use. Only 7% of the adolescents reported cigarette smoking and 

7% of the adolescents indicated more than 6 consumptions of alcohol a week. Four 

participants had asthma and one child had a light form of epilepsy. In our sample, 

there were no cases of thyroid dysfunction. 

ANOVA showed that parents’ age did not differ between the groups (p > .05). 

Parents’ gender differed between the groups, χ²(2) = 10.17, p < .01. In single parent 

families, the vast majority of the parents were mothers (90%). Chronic parental 

illness included severe inflammatory bowel disease (45.4%), multiple sclerosis and 

rheumatoid arthritis (both 18.2%), and spinal cord injury and neuromuscular disease 

(both 9.1%). 

Single parents and ill parents displayed a lower SES than healthy parents, 

F(2,63) = 14.39, p = .000. The effect sizes for these differences were Cohen’s d = -

1.46 and d = -.91, respectively. Parental depressive symptoms also differed per 

group, F(2,63) = 7.60, p = .001. Chronically ill parents were more depressed than 

healthy parents (d = 1.47) and single parents (d = .87). 

Table 6.2 provides group means and standard deviations for the cortisol values 

from Time 1 to Time 5 and for CAR, cortisol ratio, and diurnal cortisol mean. The 

average awakening time of adolescents was 8:26 a.m. The mean time of sampling 

from Time 1 to Time 5 was 8:31 a.m., 9:06 a.m., 9:37 a.m., 12:23 p.m., and 20:15 

p.m., respectively, and it did not differ between the groups. There was no group 

difference in CAR, cortisol ratio, or cortisol day mean. Concerning the cortisol ratio, 

none of the adolescents had a value below one, suggesting that adolescents from all 

three groups generally displayed a healthy cortisol ratio. 

 

Table 6.2 

Group Comparison of the Amount of Salivary Cortisol in Adolescents  

  Single Group Ill Group Healthy Group 

  n mean (SD) n mean (SD) n mean (SD) 

Cortisol Time 1   27 16.25 (9.02) 18 16.44 (8.08) 52 14.76 (7.31) 

Cortisol Time 2   21 19.52 (10.75) 19 19.42 (11.51) 47 15.87 (10.03) 

Cortisol Time 3   25 12.53 (10.55) 16 11.33 (7.35) 50 11.20 (7.68) 

Cortisol Time 4   23 6.52 (5.77) 15 5.00 (3.69) 52 5.33 (3.71) 

Cortisol Time 5   26 2.36 (2.52) 18 2.49 (2.72) 51 2.43 (2.17) 

CAR   21 3.63 (8.17) 17 1.80 (9.24) 47 1.19 (8.28) 

Cortisol ratio  19 12.57 (14.76) 14 11.23 (8.65) 44 7.97 (5.09) 

Cortisol day mean  16 10.76 (4.48) 11 10.55 (4.55) 44 10.11 (4.30) 

Note. CAR = Cortisol Awakening Response. Cortisol ratio = Mean of cortisol from T1 to T3 divided by the 

amount of cortisol at T5. 
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Multilevel regression analyses of the diurnal salivary cortisol secretion of 

adolescents 

In the linear mixed model analysis, we distinguished between the individual level 

and the repeated measurements level. As the addition of the family level did not 

significantly improve the model fit, we did not take the family level into account to 

explain the variance of adolescent cortisol. 

Multilevel analyses revealed that the amount of cortisol at all different time 

points was significantly different from cortisol at Time 1. At Time 2, there was a 

significant rise in the amount of cortisol. After Time 2, adolescents’ cortisol values 

significantly decreased over time until the lowest value at Time 5, see Table 6.3. 

Figure 6.1 shows differential trends in diurnal salivary cortisol of adolescents. Visual 

inspection suggested that the target groups had higher amounts of cortisol after 

awakening in comparison to adolescents with two healthy parents. However, no 

significant differences between the target groups and controls on cortisol secretion 

were found, see Table 6.3. We did find that, on average, the cortisol level through-

out the day was lower for female adolescents. In addition, older adolescents dis-

played higher cortisol values throughout the day. Parental depression was related 

to a lower level of cortisol. 

To investigate whether the effects of group membership and the covariates 

were consistent throughout the day, we checked interaction effects. We found no 

significant interaction effects of time and group membership. Regarding the interac-

tion effects of time and covariates, totaling 24 possible effects, we only found two 

significant effects (an age effect at Time 2 and an effect of SES at Time 3), which 

could be considered chance results. We also looked at interaction effects of the 

covariates and only found an interaction effect of children’s sex and age on cortisol, 

indicating that older girls displayed higher cortisol values throughout the day than 

other children. Exploratively, we looked at other interactions, but we did not find 

any significant effects. 
 

Table 6.3 

Diurnal Salivary Cortisol Pattern and Predictors of Adolescent Cortisol Secretion  

 effect SE p-value 

Time 1 (baseline) 15.77 .86 .00 

Time 2 deviance (Time 2 versus Time 1)  1.96 .90 .03 

Time 3 deviance (Time 3 versus Time 1) -3.88 1.10 .00 

Time 4 deviance (Time 4 versus Time 1)  -9.98 .94 .00 

Time 5 deviance (Time 5 versus Time 1)  -13.11 .82 .00 

Single parent vs. healthy parents .04 .50 .95 

Ill parents vs. healthy parents .91 .61 .14 

Children’s sex (female) -.77 .39 .05 

Children’s age 1.18 .19 .00 

Socioeconomic status  -.05 .22 .82 

Parental depression -.59 .23 .01 

Note. The sample consists of 100 children with each 5 measurements (n = 500). 
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Figure 6.1 

Diurnal Salivary Cortisol Pattern for Adolescents with Single, Ill, and Healthy Parents from Time 1 to Time 5 
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6.4 Discussion 

This study aimed to assess differences between adolescents from families with 

single, chronically ill, and healthy parents in the diurnal salivary cortisol pattern. The 

study also examined the variance in adolescents’ salivary cortisol secretion at five 

times throughout a non-school day. Our hypothesis that the target groups would 

display higher morning cortisol values than controls was not supported. Adolescent 

salivary cortisol did vary throughout the day, and we did find effects of children’s 

sex and age, and parental depression. Children’s sex and age, and parental depres-

sion appeared to be correlated with the amount of adolescent cortisol, but these 

effects were not specific for morning or evening cortisol values as opposed to our 

assumptions. 

Although salivary cortisol did not differ between the groups, the target groups 

were confronted with an environment that was potentially more stressful in com-

parison to that of children who had two healthy parents. Regarding the family situa-

tion, adolescents with single and chronically ill parents proved to be at a financial 

disadvantage toward the comparison group. Parental depression was significantly 

elevated in families with a chronically ill parent, suggesting that adolescents in these 

families faced a relatively stressful situation. On the one hand, this potential stress-

fulness was not reflected in the salivary cortisol secretion of these adolescents. On 

the other hand, the observed trends illustrated that the CAR of the target groups 

was slightly higher compared to that of adolescents with healthy parents, which is in 

line with a study indicating higher morning cortisol values for children at risk for 
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family depression (Mannie et al., 2007). Still, in our study, group differences in corti-

sol secretion were not statistically significant. In addition, entering parental depres-

sion and SES as covariates did not reveal any differences in cortisol between adoles-

cents of single and/or ill parents and controls. This suggests that the target groups 

may be resilient in terms of the salivary cortisol reactivity to chronic stressors. Ac-

cordingly, qualitative studies (Newman, 2002) and quantitative studies (Annunziato, 

Rakotomihamina, & Rubacka, 2007; Taanila, Laitinen, Moilanen, & Järvelin, 2002) 

proposed that the target groups function well and may be resilient. Also, none of 

the adolescents showed a cortisol ratio below one, suggesting that the target 

groups displayed a healthy diurnal cortisol pattern (Susman et al., 2007). 

Considering the variability of adolescent cortisol levels, the amount of salivary 

cortisol significantly dropped over time. Unlike our expectation and most results 

from a review by Jessop and Turner-Cobb (2008), boys had higher amounts of sali-

vary cortisol throughout the day than girls. Our results indicated that the effect of 

children’s sex on cortisol was not specific for the morning. Other studies did not 

show sex differences in basal, morning, or evening cortisol (Jessop & Turner-Cobb, 

2008). In addition, three studies examining sex differences in response to stress 

tasks and corticotropin releasing hormone stimulation found higher levels of sali-

vary cortisol for adolescents and young adults (Kirschbaum et al., 1992). Possibly, 

we found higher cortisol values for boys because our sample consisted of older 

adolescents in comparison with samples indicating higher values of cortisol for fe-

male children (Jessop & Turner-Cobb, 2008). In line with previous research, espe-

cially older adolescents displayed higher cortisol amounts (Tornhage, 2002; Walker 

et al., 2001). Our assumption that adolescents especially exhibit higher morning or 

evening cortisol levels with rising age was not supported. The review by Jessop and 

Turner-Cobb (2008) generally found mixed results concerning the relationship be-

tween children’s age and cortisol secretion, leading to the conclusion that it may be 

preferable to differentiate salivary cortisol secretion within small age ranges. Inter-

action effects between children’s sex and age (within small ranges) should also be 

considered. We followed these recommendations in our study and divided adoles-

cents in three age groups. In our study, we did not find significant effects for age 

ranges. However, results confirmed an interaction effect between children’s sex and 

age on cortisol, so older girls displayed higher cortisol values throughout the day. 

Furthermore, SES was not related to the amount of cortisol, contradicting find-

ings that there is a significant relationship between SES and adolescent cortisol 

(Chen & Paterson, 2006; Essex et al., 2002; Gustafsson et al., 2006). It is possible 

that we did not replicate the findings from Chen and Paterson (2006) because we 

operationalized SES with family income and not as an indicator of prestige within 

society. Chen and Paterson conducted correlations showing that lower family in-

come was associated with lower adolescent cortisol. However, family income was 

not a significant predictor of adolescent cortisol after controlling for neighborhood 
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SES (Chen & Paterson, 2006). Moreover, our study provided evidence that parental 

depression was associated with lower cortisol values throughout the day, which can 

be interpreted as a flattening effect of the exposure to chronic stressors on cortisol 

(Davies, Sturge-Apple, Cicchetti, & Cummings, 2008). We did not replicate the find-

ings of a study on postpartum depression concluding that adolescents especially 

display higher amounts of morning cortisol (Halligan et al., 2004). Possibly, the ef-

fects of parental depression on salivary cortisol in adolescents also depend on the 

type of depression, the sex of the depressed parent, and whether there was a prior 

episode of depression (Essex et al., 2002). In our study, we did not measure depres-

sion as a clinical diagnosis but as a function of depressive symptoms, which could 

explain our finding as well. Further, our results demonstrate how valuable it is to 

control for sex, age, SES, and depressive symptomatology in cortisol studies (Clow, 

Thorn, Evans, & Hucklebridge, 2004). We note that our findings may be difficult to 

compare with those of the current literature because our sample was unique in the 

sense that half of the sample was subject to at least one potential family stressor 

(i.e., divorce, absence of spouse, parental illness and/or depression, and low SES). 

Although the sample size of the target groups was small, we gained statistical 

power from repeated measurements. Besides, the number of predictors in linear 

mixed modeling was limited. An issue could be that children did not follow the cor-

tisol instructions according to the protocol, but it should be noted that we removed 

unreasonable values and outliers from the sample and that this limitation would 

have applied to all groups equally. Further, we did not control for menstruation 

cycles and Tanner stages in girls. We also did not control for physical activity, drug 

use, or medication intake of the participants. Last but not least, this study did not 

use alternative physiological stress measures such as alpha-amylase, an enzyme 

helping to detect catecholamines in the blood which are representative of high 

stress levels. Alfa-amylase involves activation of the sympathetic nervous system, 

whereas cortisol measurements only help to draw conclusions about the function-

ing of the parasympathetic nervous system (Granger et al., 2006). 

Future research on the target groups should take into account the parasympa-

thetic-sympathetic feedback cycle including cortisol, alpha amylase, heart rate, skin 

conductance level, and self-report of stress (Granger et al., 2009). Researchers may 

benefit from a larger sample to compensate for the measurement errors and fluc-

tuations inherent to cortisol sampling. Moreover, it is not clear which features de-

termine that the target groups show a healthy diurnal cortisol pattern despite fam-

ily stressors such as parental depression, so these protective features should be 

examined further. 

In conclusion, our study is the first to document differential diurnal cortisol pat-

terns in adolescents from single parent families, families including a chronically ill 

parent, and families with two healthy parents. The study is unique concerning the 

simultaneous assessment of family, parent, and child variables based on self-report 
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and physiological measurements. The lack of significant differences in adolescent 

cortisol secretion gives reason to believe that children of single and chronically ill 

parents may be resilient in terms of salivary cortisol as opposed to what research on 

self-report of stress and problem behavior in the target groups suggests (Sieh et al., 

2010a; Van der Valk, Spruijt, De Goede, Maas, & Meeus, 2005). Explaining the vari-

ance in salivary cortisol of adolescents depends on time of sampling, children’s sex 

and age, and parental depression. 
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Chapter 7 

Parental depression and adolescent 

functioning in families with chronically ill 

and single parents compared to intact 

families  
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Abstract 

Adopting a perspective based on family type, we examined relations between pa-

rental depression and adolescent functioning. Participants were 389 adolescents 

and their parents from 86 intact families including a parent with a chronic medical 

condition, 94 families with healthy single parents, and 69 intact families with 

healthy parents (comparison group). Children completed the Youth Self-Report 

measuring internalizing, externalizing, and school problems, the Dutch Stress Ques-

tionnaire for Children, and the School Perception Questionnaire assessing school-

related self-esteem. They also indicated their overall grade point average (GPA). 

Parents filled in the Beck Depression Inventory. We conducted multilevel analyses 

including family type, parental depression scores, adolescents’ gender and age, and 

interaction effects to explain the variability in adolescent outcomes. The results 

indicated that adolescents with chronically ill and single parents displayed more 

internalizing problems and a lower GPA than the comparison group. Adolescents of 

single parents reported more stress and school problems, and lower self-esteem 

related to school than children from the other family types. Independently of family 

type, parental depression was related to child report of stress. Being a girl and being 

older significantly contributed to adolescent internalizing behavior and stress. In 

addition, older adolescents reported more externalizing problems and lower school 

grades. It can be concluded that growing up with a chronically ill parent in an intact 

family may have less impact on adolescent functioning than growing up in a single 

parent family.  
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7.1 Introduction 

Both maternal and paternal depressive symptoms are associated with internalizing 

and externalizing problems and general psychopathology in children (Connell & 

Goodman, 2002; Goodman et al., 2011; Reeb & Conger, 2009). Externalizing prob-

lems prove to be equally related to the presence of depression in fathers and moth-

ers, whereas internalizing problems seem more closely related to the presence of 

psychopathology in mothers. All associations are small in magnitude, but Connell 

and Goodman (2002) found substantial variability across studies, highlighting the 

need to control for theory-based moderators, such as child age and gender, and 

parent gender. Goodman et al. (2011) stress the need to identify subgroups of chil-

dren who are at greater risk for problem behavior. Two family types prove to be at 

increased risk for parental depression. First, families including a parent diagnosed 

with a chronic medical condition (CMC) are affected by increased depressive symp-

toms in patients and spouses (Berg et al., 2005; Sieh, Meijer, Oort, Visser-Meily, & 

Van der Leij, 2010a; Visser-Meily et al., 2009). Second, parental depressive symp-

toms appear to be more elevated in single parents than in parents from intact fami-

lies (Brown & Moran, 1997; Hernandez & Aranda, 2009; Holroyd & Sheppard, 1997). 

The question arises as to whether children of parents with CMC and children of 

single parents (target groups) may function worse as a result of increased parental 

depression scores related to family type. 

Although one study found little support for a significant influence of family type 

on child psychopathology (Wu, Hou, & Schimmele, 2008), research is generally con-

clusive that a relationship between family type and child functioning exists (e.g., 

Hoffmann, 2006). From several studies, it can be concluded that the target groups 

have worse outcomes than children of intact families on a number of measures. 

Specifically, children with parental CMC show more internalizing problem behavior 

(Sieh et al., 2010a), more stress (Dufour, Meijer, Van de Port, & Visser-Meily, 2006; 

Verhaeghe, Defloor, & Grypdonck, 2005), and lower overall academic functioning 

than other children (Banks et al., 2002). Similarly, children from single parent fami-

lies reportedly manifest an increased risk for internalizing problems, delinquent 

behavior, and vandalism, and they display comparatively low academic functioning 

and self-esteem (Amato, 2000; Amato, 2001; Booth & Amato, 2001; Garnefski & 

Diekstra, 1997; Hoffmann, 2006; Pong, Dronkers, & Hampden-Thompson, 2003; 

Sun, 2001; Van der Valk, Spruijt, De Goede, Maas, & Meeus, 2005). In addition, 

Heard, Gorman, and Kapinus (2008) found that self-rated health was reduced for 

adolescents living in single mother or stepfather families. Most studies have exam-

ined children in families with parental CMC and children in single parent families 

without controlling for parental depression. Therefore, it is still unknown whether 

parental depression plays a significant role in this relationship. 
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Beyond that, prior research in the field which did not control for family type had 

several limitations hindering distinct conclusions (Goodman et al., 2011). To begin, 

the current literature has often used exclusive parent reports of child functioning, 

which may imply a negative bias in reporting by depressed parents (Briggs-Gowan, 

Carter, & Schwab-Stone, 1996). Interestingly, even non-depressed parents seem to 

evaluate deviant behavior in their children as more problematic than children them-

selves (Schoenmaker, Zwaanswijk, & Meijer, 2008). Further, the impact of maternal 

depression on child functioning has been over-emphasized and frequently, paternal 

depression has been completely neglected (Connell & Goodman, 2002). Most im-

portantly, research to date has mainly focused on child functioning associated with 

either parental depression or family type. Despite the abundant literature on psy-

chopathology in the target groups, it is not clear whether undesirable child out-

comes stem from parental depression. Specifically, it is unknown whether the effect 

of parental depression on child functioning depends on family type. Hence, this 

relationship should be further explored. In our study, we use the mean of maternal 

and paternal depression scores to take into account the influence of both main 

caregiver and alternative caregiver. We also explore the effect of maternal depres-

sion as research suggests that it has more impact on child functioning than paternal 

depression (Connell & Goodman, 2002).  

The aim of this study is to examine the relationship between parental depres-

sion and self-report of adolescent functioning from a family type perspective, taking 

into account the family cluster effect by means of multilevel analyses. To our 

knowledge, this study is the first to compare adolescent functioning between intact 

families affected by parental CMC (family type 1), single parent families (family type 

2), and intact families without parental CMC (family type 3 or comparison group). To 

explore a broader range of adolescent functioning, we use both clinical outcomes of 

adolescent functioning (problem behavior) and non-clinical adolescent outcomes 

(child report of stress, grade point average, school problems, and school-related 

self-esteem). Figure 7.1 illustrates a model explaining adolescent functioning as a 

result of the individual and combined effect of family type and parental depression. 
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Figure 7.1 

Parental Depression and Family Type as Predictors for Adolescent Outcomes 
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population, young children with depressed mothers had more problem behavior 

than older children with depressed mothers. On the contrary, a study revealed that 

children’s age was not significantly related to stress (Sieh, Meijer, & Visser-Meily, 

2010b). Finally, research shows that self-esteem is challenged in adolescence and 

may result in lower academic achievement in older children (Marsh & Martin, 2011; 

Meeus, 1996; Cole, Cole, & Lightfoot, 2005). Consequently, for each family type, we 

expect that older children comparatively show lower academic functioning. 

7.2 Method 

7.2.1 Participants 

This study presents the data of 389 adolescents and their parents of 3 family types. 

Family type 1 included 86 intact families with 140 children and 172 parents with one 

or two parent(s) affected by an impairing CMC. Family type 2 was composed by 94 

single parent families with 135 children. Family type 3 (comparison group) consisted 

of 69 intact families with 114 children and 138 parents without CMC. Descriptive 

statistics per family type are shown in Table 7.1. In all family types, 52% of the chil-

dren were girls and children were between 10 and 20 years of age (mean age = 

approximately 15 years). 

In family type 1, parental CMC concerned the mother in 63% of cases and in-

cluded multiple sclerosis (28.1%), rheumatoid arthritis (20.2%), neuromuscular dis-

ease (16.9%), traumatic brain injury (14.6%), spinal cord injury (7.9%), inflammatory 

bowel disease (5.6%), Parkinson disease (5.6%), and diabetes type I with physical 

complications (1.1%). The mean time since diagnosis was 11.8 years. Family type 2 

was mainly composed by single mothers (80.6%). 

7.2.2 Measurements 

Psychometric properties of all instruments are shown in Table 7.2. 

Adolescent problem behavior. Internalizing and externalizing problems were 

measured with the Youth Self-Report (YSR) from Achenbach (1991b). We only used 

raw scores because they are more specific than T-scores and because we controlled 

for children’s gender and age in the analyses. 

Child report of stress. Child report of stress was determined with the Dutch 

Stress Questionnaire for Children (Hartong et al., 2003). An examplatory item was “I 

often feel rushed”. 

Adolescent academic functioning. Academic functioning referred to adoles-

cents’ report of grade point average (GPA), school problems, and school-related 

self-esteem. Children indicated the average GPA for all assignments from the previ-
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ous school year on a scale from 4 and below (insufficient) to 10 (excellent). School 

problems were assessed with an additional subscale with the YSR format, for in-

stance “I have been sent out of class for misbehavior” (Gillmore, Hawkins, Catalano, 

Day, & Moore, 1991; Reitz, Deković, & Meijer, 2005). Further, we used the School 

Perception Questionnaire to give an indication of the school-related self-esteem, for 

example “I think that I perform well at school” (Van der Wolf, 1995). Lastly, we 

asked adolescents if they had ever failed a school year. 

Parental depression. Parents’ depressive symptoms, also referred to as parental 

depression, were measured with the Beck Depression Inventory (BDI), a 21-item 

self-report scale including affective, cognitive, behavioral, and somatic signs of de-

pression (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). On behalf of the data 

analysis, for family type 1 and the comparison group, we calculated mean depres-

sion scores by dividing mothers’ and fathers’ scores by 2. Exploratively, we also used 

the depression scores of mothers. Fathers’ depression scores were not considered 

because only 20% of the single parents were fathers. 

 

Table 7.1 

Descriptive Statistics for Families with Ill, Single, and Healthy Parents  

 Family type 1 

(CMC) 

Family type 2 

(single) 

Comparison 

group 

p-value 

Children (n) 140 135 114  

 gender (female) 52.86% 52.59% 52.63%  

 mean age (SD) 15.15 (2.32) 15.43 (2.70) 14.97 (2.25)  

 mean educational level¹ (SD) 6.81 (3.23) 6.84 (3.31) 7.19 (2.93)  

 failed at least one school year 16.43% 20.70% 19.15%  

 mean internalizing problems (SD) 9.68 (8.54) 10.44 (7.86) 7.37 (5.04) ** 

 mean externalizing problems (SD) 7.24 (5.42) 8.64 (4.78) 7.28 (5.03)  

 mean stress (SD) 34.71 (8.13) 35.24 (7.36) 33.01 (6.11) * 

 mean grade point average
2
 6.94 (.85) 6.95 (.75) 7.26 (.76) ** 

 mean school problems (SD) 2.96 (3.00) 3.57 (3.27) 2.77 (2.49) * 

 mean school-related self-esteem (SD) 32.13 (5.70)  31.88 (5.11) 33.30 (4.87) * 

Parents (n) 172 94 138  

 mean age (SD) 46.64 (5.66) 47.35 (5.58) 47.79 (5.08)  

 mean educational level
3
 (SD) 4.12 (1.33) 4.27(1.25) 4.33 (1.25)  

 monthly income in Euro (SD)  2910 (885) 2060 (943) 3190 (870) *** 

 mean depression (SD) 9.54 (7.49) 5.53 (5.36) 4.11 (3.94) *** 

 no depression
4
  65% 85% 91% - 

 mild depression  20% 14% 8% - 

 moderate depression  8% 0% 0% - 

 severe depression  7% 1% 1% - 

Note. ¹School or education level ranges from 1 = elementary school to 12 = university. ²Grade point 

average ranges from 4 and below (insufficient) to 10 (excellent). ³Education level ranges from 1 = ele-

mentary school to 6 = university. ⁴Depression scores are divided into categories ranging from 0 to 10 (not 

depressed), 11 to 17 (mildly depressed), 18 to 23 (moderately depressed), and 24 to 42 (severely de-

pressed). 

*p < .05. **p < .01. ***p < .001. All significance tests are based on linear mixed modeling. 
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Table 7.2 

Psychometric Properties 

 Items (n) Range Internal consistency (Cronbach’s alpha) 

   Family type 1 

(CMC) 

Family type 2 

(single) 

Comparison 

group 

Internalizing problems (YSR) 31 0–62 .91 .88 .78 

Externalizing problems (YSR) 30 0–60 .81 .70 .78 

Stress (SVK) 17 17–68 .88 .83 .80 

School problems (YSR) 11 0–22 .75 .78 .65 

School-related self-esteem (SPQ) 8 8–40 .90 .85 .88 

Parental depression (BDI) 21 0–21 .85 .82 .79 

Note. YSR = Youth Self-Report, SVK = Dutch Stress Questionnaire for Children, SPQ = School Perception 

Questionnaire, BDI = Beck Depression Inventory. 

7.2.3 Procedure 

We included children aged 10 to 20 years living at home with their parents. Children 

of either one or two parent(s) with an impairing medical condition lasting longer 

than 6 months were categorized into family type 1. Children of family type 2 lived 

with one parent most of the week with no other (step)parent being present in the 

household. Children from the comparison group had two parents without CMC. 

Participants of all family types were recruited across the Netherlands in schools, 

community centers, general health practitioners’ offices, and public libraries via 

postings and letters. Participants of family type 1 were additionally recruited in 

rehabilitation centers and hospitals. Besides, information was posted on websites of 

the major national patient organizations (e.g., Dutch association of Parkinson dis-

ease). After written informed consent had been given, research assistants made an 

appointment to administer questionnaires at the families’ homes. Adolescent par-

ticipants received a gift voucher, a cinema ticket, or a mobile phone cover after 

completion of the questionnaires. This study has been approved by the ethical 

commission of the research institute of Child Development and Education of the 

University of Amsterdam 

7.2.4 Data analysis 

Linear Mixed Modeling (LMM) for continuous outcome variables with maximum 

likelihood (ML) estimation was used to examine the effect of family type, adoles-

cents’ gender and age, parental depression, and interaction effects on the outcome 

variables (Norušis, 2005). We produced dummies, comparing the data from family 

type 1 and type 2 with the data of the other two family types (controls) for each 

outcome variable separately. In the first step of the analysis, an intercept-only mod-

el was tested to identify the family cluster effect for the outcome variables. We 

calculated the Intra Class Correlations (ICC’s), giving an indication of how much 
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variance in adolescent scores was explained by differences between families (Sni-

jders & Bosker, 1999). In the second step, we tested a conditional model to examine 

the effect of family type 1 and family type 2 on adolescent outcomes. Third, in addi-

tion to family type, we entered adolescents’ gender and age, and parental depres-

sion into the model. The fourth step was to add all possible interaction effects be-

tween family type, adolescents’ gender and age, and parental depression. Finally, 

we examined differences between adolescents of family type 1 and family type 2 

separately. For comparability of the estimates of regression analyses, we standard-

ized all independent variables. The analyses were conducted using SPSS, version 

17.0. 

7.3 Results 

7.3.1 Descriptive statistics 

Adolescents of the three family types did not differ in gender, age, educational lev-

el, or the percentage of failed school years, see Table 7.1. Only 9% of the children 

were below 11 years of age or older than 18 years. Parents’ age and education level 

did not differ between the family types (p > .10). All three groups were mostly com-

posed of highly educated parents and adolescents. Almost all of the participants in 

the three groups were of European descent with a Western cultural influence. The 

monthly family income significantly differed between the three family types, 

F(2,310) = 45.06, p = .00. The Bonferroni test showed that families with two healthy 

parents had more income than single parent families (mean difference = 1129 €, p = 

.00). Families with a chronically ill parent had more income than families with single 

parents (mean difference = 859 €, p = .00). Parental depression also differed be-

tween the family types, F(2,390) = 34.08, p = .00. Parents in families with a chroni-

cally ill parent were more depressed than parents of the other family types (p < .01). 

Single parents and parents from the comparison group did not differ in depression 

scores. Based on the norms of the BDI, clinical levels of depression were more 

common in parents of family type 1, see Table 7.1. 

7.3.2 Empty model 

The ICC’s for children’s internalizing problems, child report of stress, and GPA varied 

between ρ = .18 and ρ = .28, showing that adolescents within the same families 

scored similarly on these outcome variables. The ICC for the remaining outcome 

measures was not significant at a .5 significance level, meaning that a high percent-

age of individual characteristics determined externalizing problems, school prob-

lems, and school-related self-esteem, see Table 7.3. 
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7.3.3 Conditional model including family type 

Adolescents of family types 1 and 2 displayed more internalizing problems than 

controls, see Table 7.3. Adolescents of family type 2 (single parent families) had 

significantly elevated stress scores in comparison with controls. Concerning the 

random effects, the effect of family clustering was no longer significant for child 

report of stress, which was in congruence with the significant family effects. Family 

type was significantly related to adolescent GPA, indicating that adolescents living in 

families with a chronically ill or single parent reported lower school grades than the 

comparison group. Adolescents of family type 2 reported more school problems and 

scored lower on school-related self-esteem than controls. Family type was not re-

lated to externalizing problems, though, children of family type 2 scored slightly 

higher than children of the other family types. 

7.3.4 Full conditional model 

In the full conditional model, the effect of family type 1 on adolescent internalizing 

problems disappeared. Still, adolescents from single parent families had more inter-

nalizing problems than controls. The target groups had a lower GPA than controls. 

The effect of family type 2 on child report of stress, school problems, and school-

related self-esteem was no longer significant. Further, being a girl and being older 

significantly contributed to internalizing problem behavior and stress. Older children 

displayed more externalizing problems, lower school grades, and more school prob-

lems than younger children. Parents’ depressive symptoms had a borderline signifi-

cant effect on internalizing and externalizing problem behavior. Parental depression 

was involved in a strong positive relationship with child report of stress. 

With respect to random effects, the family cluster effect for child report of 

stress and GPA was not significant as opposed to the effects of the empty model, 

indicating that the additional predictors adopted some of the family cluster effect. 

7.3.5 Full conditional model including interaction effects 

After adding interaction effects to the full model, all but two significant family type 

effects disappeared. Family type 2 still predicted the scores on externalizing prob-

lems and family type 1 predicted the scores on GPA. The main effect of parental 

depression on stress remained significant (Table 7.3). 

Interactions of family type with adolescents’ gender and age, and parental de-

pression were only related to a few adolescent outcomes. Older girls had more 

internalizing problems than younger boys. Older adolescents of family type 1 and 

family type 2 scored lower on GPA than younger controls. Further, parental depres-

sion had a significant interaction effect with adolescents’ gender and age on GPA. 
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So, in case of increased parental depression scores, girls had a lower GPA than boys 

and younger children had a lower GPA than older children. 

Exploratively, we examined whether family income was a significant covariate 

of adolescent outcomes, but this was not the case. We also explored effects of ma-

ternal depression scores, but we did not find significant differences with the results 

presented here. Removing cases of children outside of the range between 11 and 18 

years of age did not affect the results significantly. 

7.3.6 Differential outcomes between adolescents of family type 1 and family 

type 2 

The comparison of selected cases from family type 1 and family type 2 revealed that 

adolescents with a chronically ill parent displayed significantly less externalizing 

problems (estimate = -.68, p = .03) than adolescents of single parents. Adolescents 

of family type 1 and family type 2 did not differ on any other outcome variable. 
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Table 7.3 

Random Effects for the Empty Model and Parameter Estimates concerning the Influence of Family Type, 

Adolescents’ Gender and Age, Parental Depression, and Interaction Effects on Adolescent Functioning 

Parameters Internalizing 

behavior 

Externalizing 

behavior 

Stress Grade 

point 

average  

School 

problems 

School-

related 

self-

esteem 

Random effects empty model       

Intercept 15.65*** 3.88 9.43* .15** 1.01 .76 

Residual 40.72*** 22.37*** 44.78*** .50*** 7.80*** 27.15*** 

Percentage of variance explained by family membership    

  27.76% 14.78% 17.40% 23.08% 11.46% 2.72% 

Fixed effects in conditional model with only family type entered 

Intercept 9.29*** 7.75*** 34.43*** 7.04*** 3.10*** 32.39*** 

Family type 1 (CMC) 1.14* -.07 .79
 b

 -.16** .08 -.56
 b

 

Family type 2 (single) 1.46** .60
b
 1.09* -.14** .37* -.67* 

Random effects of the conditional model with only family type entered 

Intercept 14.32** 3.46 8.92 .12* .89 .35 

Residual 40.77*** 22.50*** 44.74*** .50*** 7.85*** 27.33*** 

Fixed effects of the full conditional model 

Intercept 9.31*** 7.77*** 34.47*** 7.04*** 3.11*** 32.38*** 

Family type 1 (CMC) .71
 
 -.37 -.02 -.16** -.01 -.41 

Family type 2 (single) 1.26** .46 .72 -.13** .31
 b

 -.59
 b

 

Adolescents’ gender 2.00*** -.21 1.85*** .05 .01 -.62* 

Adolescents’ age 1.03** .79** 1.68*** -.13** .48** -.45
 b

 

Parental depression (BDI) .81
 b

 .59
 b

 1.56*** .02 .16 .-.28 

Random effects in full conditional model 

Intercept 13.13** 2.18 6.03 .10
 b

 .54 .00 

Residual 36.68*** 23.04*** 39.85*** .51*** 8.00*** 27.24*** 

Fixed effects of the full conditional model including interaction effects  

Intercept 8.92*** 7.74 34.02*** 7.06*** 3.17*** 32.54*** 

Family type 1 (CMC) .51 -.59 -.01 -.14* -.23 -.18 

Family type 2 (single) 1.24* .29 .90
 b

 -.12
 b

 .10 -.48 

Adolescents’ gender 1.99*** -.20 1.86*** .04 .01 -.66* 

Adolescents’ age 1.04** .85** 1.81*** -.15*** .43 -.53
 b

 

Parental depression (BDI) .80 .71
 b

 1.34** .02 .33 -.29 

Family type 1*gender .16 -.15 .45 .02 .21 -.05 

Family type 1*age .16 -.18 -.40 .18** .18 .19 

Family type 1*BDI .77 -.05 1.12 -.03 -.29 -.32 

Family type 2*gender .44 .25 .55 -.05 .19 -.32 

Family type 2*age .25 -.10 -.27 .10* .19 .37 

Family type 2*BDI -.21 -.61 .13 .08 -.51
 b

 .54 

Gender*age 1.05** .06 .67
b
 -.02 .02 -.01 

Gender*BDI .06 -.13 .34 -.09* -.15 -.18 

Age*BDI .13 .51 .64 -.17**  -.01 -.41 

Random effects in full conditional model including interaction effects 

Intercept 13.00** 1.73 3.34 .11* .47 .00 

Residual 35.96*** 23.55*** 41.67*** .48*** 8.13*** 27.18*** 

Note. BDI = Beck Depression Inventory. 

*p ≤ .05. **p < .01. ***p < .001. 
b
borderline significant = p < .10. 
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7.4 Discussion 

The aim of the current study was to examine relations between parental depression 

and adolescent functioning from a family type perspective. We observed that par-

ents from families with a chronically ill parent were more depressed than parents 

from the other family types. Both family type and parental depression had signifi-

cant effects on some adolescent outcomes. However, we did not find a significant 

interaction effect between family type and parental depression on adolescent func-

tioning. As expected, the target groups showed more problem behavior and lower 

academic functioning than controls. However, adolescents with chronically ill and 

single parents only had more internalizing problems and a lower GPA, and most 

effects of family type on adolescent functioning disappeared after the covariates 

(children’s gender and age, and parental depression) were added to the model. We 

also explored effects of maternal depression scores, but we did not find significant 

differences with the results we are presenting. 

Adolescents of the target groups did not show more externalizing behavior than 

other children in contrast to the findings of prior research (Sieh et al., 2010a; Van 

der Valk et al., 2005). An explanation may be that our sample was mostly composed 

of highly educated parents and adolescents who may have benefitted from more 

support than usual, which is supported by Heard et al. (2008). For adolescents with 

parental CMC, a review showed that the overall effect size for externalizing prob-

lems was small (Sieh et al., 2010a). Although this study found that compared to the 

two other family types, adolescents of single parents did not show more externaliz-

ing problems, in regression analyses they did show more externalizing problems 

compared to adolescents of ill parents. As adolescents from single parent families 

additionally reported comparatively more stress and lower school-related self-

esteem, they seemed to have the least favorable outcomes of all family types. In 

support of this, most research found that single parenthood was related to lower 

adolescent functioning, including externalizing problems (Amato, 2001; Garnefski & 

Diekstra, 1997; Hoffmann, 2006; Van der Valk et al., 2005). Also, our results showed 

that single parent families had less income than other families. It should be noted 

that part of this difference is due to the number of parents, meaning that it is obvi-

ous that a single parent generates less family income than two parents. In addition, 

exploratory analyses revealed that family income did not affect adolescent out-

comes significantly, and this finding was independent of family type. It is possible 

that the unfavorable results in the single parent group emerged because of the 

elevated parenting stress in this group (Hakvoort, Bos, Van Balen, & Hermanns, 

2012), but this assumption reaches beyond the scope of our study. 

In line with Heard et al. (2008), our results indicated that family type partly ac-

counts for adolescent functioning. Parental depression seems particularly associ-

ated with child report of stress, confirming the assumption that it may result in 
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children’s stress (Langrock et al., 2002). Although parental depression per se or 

parental depression in combination with family type did not appear to be related to 

adolescent problem behavior, it is plausible that the child’s perception of stress is 

mediating the relationship between parental depression and problem behavior 

(Pederson & Revenson, 2005). Another hypothesis is that this relationship is medi-

ated by children's perception of the quality of parent attachment, which received 

some support from a master’s thesis on the three family types of the current sam-

ple. Multiple regression analyses showed that, only in families with a chronically ill 

parent, quality of parent attachment was an important mediator between parental 

depression and adolescent internalizing problems (Hoffenaar, 2012). Future re-

search needs to address these complex mediating processes more thoroughly. 

Further, parental depression was directly associated with child report of stress, 

confirming the overall picture of child psychopathology related to parental depres-

sion (Adrian & Hammen, 1993; Goodman et al., 2011). All the same, we only found 

borderline effects of parental depression on adolescent problem behavior. In gen-

eral, the effects of parental depression on adolescent functioning seemed to be 

overruled by the effects of adolescents’ gender and age. In comparison with boys, 

girls showed more internalizing problems, more stress, and lower self-esteem re-

lated to their academic functioning, mimicking our expectations and the findings of 

prior research (Rudolph, 2002; Vaalamo, Pulkkinen, Kinnunen, Kaprio, & Rose, 

2002). Withal, we did not replicate the finding that boys displayed more externaliz-

ing problems than girls. Concerning adolescent age, we expected younger adoles-

cents to score higher on problem behavior, but our findings showed the opposite, 

supporting the notion that adolescents face more challenges with rising age, espe-

cially within adolescence (Cole, Cole, & Lightfoot, 2005). Interestingly, stress was 

elevated in older adolescents. Previous research did not find age to be related to 

stress (Sieh et al., 2010b), but this may be due to a power issue because of the small 

sample size used in the study from 2010. Also, older children reported more school 

problems and a lower GPA and self-esteem than younger children. Accordingly, a 

recent causal study concluded that low self-esteem has a detrimental effect on 

academic achievement and may be challenged with rising age during adolescence 

(Marsh & Martin, 2011). However, more longitudinal research is needed to shed 

light on how age effects on adolescent outcomes interplay with family type and 

parental depression. Last but not least, the interaction effects revealed that girls 

may have a higher chance to score low on GPA resulting from parental depression 

than boys (Goodman & Gotlib, 1999). In line with prior research (Connell & Good-

man, 2002), this was also true for younger children in comparison to older children. 

Our study had some characteristics that limit firm conclusions. In general, the 

sample of participants was exclusive considering that most parents had a high in-

come and were highly educated. Specifically adolescents with parental CMC may 

have been selective because they were contacted by way of medical settings and 
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may have functioned better than an average child living in a family with parental 

CMC because of the availability of medical help and/or support from patient organi-

zations. Hence, the generalizability of our results may be limited. Moreover, we did 

not investigate mutual influences of maternal and child functioning. Depression in 

mothers may increase the risk for emotional and behavioral problems in children 

and vice versa (Elgar, McGrath, Waschbusch, Stewart, & Curtis, 2004). Conse-

quently, no causal attributions should be deducted from our findings. Further, the 

fact that the age range of children was broad implies that we cannot make state-

ments about specific age groups. Nevertheless, explorative analyses revealed that 

choosing a broad age range did not affect the results significantly. Moreover, in this 

study, parental depression was a function of depressive symptoms and we did not 

administer a clinical interview to determine diagnoses of depression. Results will 

likely be different if the diagnosis of depression is considered, but this is beyond the 

scope of our paper. Similarly, adolescents reported their own school grades, which 

calls into question the reliability of this outcome measure. A hetero-reported grade 

point average should also be considered. Last but not least, we do not present per-

centages of problem scores in the clinical range. For completeness, it should be 

mentioned that from unpublished analyses on these data (Hoffenaar, 2012), the 

most salient finding was that both children with chronically ill parents (21.7%) and 

children with single parents (19.8%) displayed a higher chance to score in the 

(sub)clinical range of internalizing problems than the comparison group (10.3%). 

This means that in comparison with other children, the target groups showed more 

anxious, depressed, and withdrawn behavior, and somatic complaints for which 

professional help is desirable or required. Hoffenaar also found that the difference 

in clinical percentages of externalizing problems between the target groups and the 

comparison group was negligible.   

Despite some limitations, our study is strong because it examined a large sam-

ple and it is the first of its kind to examine differential outcomes due to parental 

depression in adolescents from three family types, using a multilevel design. Adopt-

ing a family type perspective, this study manifests that a large part of the variance in 

adolescent functioning can be explained by main effects of family type and parental 

depression. However, interaction effects of family type and parental depression on 

adolescent functioning were not found. Adolescents of single parents comparatively 

displayed the lowest functioning, so it might be concluded that having a parent with 

CMC in intact families may have less impact on adolescent functioning than having a 

single parent. Being a girl and older proved to be the strongest predictors of adoles-

cents’ problem behavior and low academic functioning. Considering the importance 

of emotional well-being and academic achievement for children’s future, we rec-

ommend professionals to be aware that children with chronically ill and single par-

ents are at increased risk for internalizing problems and low academic functioning. 
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Children’s gender and age, and parental depression should be taken into account as 

well, especially for adolescents at risk for elevated stress. 
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Chapter 8 

Differential outcomes of adolescents 
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Abstract 

Approximately 10% of children grow up with a parent who has been diagnosed with 

a chronic medical condition (CMC) and seem to be at risk for adjustment difficulties. 

We examined differences in behavioral, psychosocial, and academic outcomes be-

tween 161 adolescents from 101 families with a chronically ill parent and 112 ado-

lescents from 68 families with healthy parents, accounting for statistical depend-

ence between siblings. Children between 10 and 20 years and their parents were 

visited at home and completed questionnaires. Multilevel analyses showed that 20–

60% of the variance in most adolescent outcomes was due to the family cluster 

effect, especially regarding internalizing problem behavior, caregiving variables, and 

quality of parent attachment. Conversely, the variance in stress and coping variables 

and grade point average (GPA) was mainly due to individual characteristics. Adoles-

cents with parents affected by CMC displayed more internalizing problems than the 

comparison group and scored higher on frequency of household chores, caregiving 

responsibilities, activity restrictions, isolation, daily hassles, and stress. In addition, 

their grade point average was comparatively worse. No group differences in exter-

nalizing problems, coping skills, and quality of parent attachment were found. In 

conclusion, the family cluster effect largely explains adolescent outcomes and 

should be accounted for. Adolescents with parents affected by CMC are subject to 

an increased risk for internalizing problems, adverse caregiving characteristics, daily 

hassles, stress, and a low GPA. According to a family-centered approach, school 

counselors and health care practitioners should be alert to adjustment difficulties of 

children with a chronically ill parent. 
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8.1 Introduction 

Approximately 10% of children have a parent with a chronic medical condition 

(CMC) and seem to be at an increased risk for persistent stress and adjustment 

difficulties (Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010a; Sieh, Meijer, & 

Visser-Meily, 2010b; Verhaeghe, Defloor, & Grypdonck, 2005; Visser-Meily et al., 

2005). A meta-analysis of 19 studies including a total of 1,858 children of parents 

affected by CMC revealed that they displayed more internalizing problems such as 

anxious, depressed, and withdrawn behavior, and somatic complaints than children 

with healthy parents or norm groups (Sieh et al., 2010a). 

Generally, the body of research on CMC includes illness-specific studies and 

studies using mixed illness samples and or/self-identified caregivers. The majority of 

studies focusing on specific diagnoses are cancer studies. Children of parents with 

cancer show fewer problem behaviors than children in studies investigating other 

CMC’s than cancer (Sieh et al., 2010a). However, several studies still report particu-

lar problems. For instance, a study concluded that children (N = 27) of cancer pa-

tients perceived their risk of developing cancer as significantly higher than controls 

(Harrison & Zakowsi, 2003). A study on more than 200 adolescents revealed ele-

vated stress symptoms in 21% of boys and 35% of girls (Huizinga et al., 2005b). In 

addition, these adolescents appeared to communicate less openly with their par-

ents (Huizinga et al., 2005a). A review of 52 studies showed that children displayed 

signs of anxiety and depression in both qualitative and quantitative research (Visser 

et al., 2004). 

The remaining illness-specific studies have mainly focused on HIV and/or he-

mophilia, multiple sclerosis, Parkinson disease, rheumatoid conditions, and stroke. 

Children whose mothers were infected with HIV developed more externalizing prob-

lems than children whose mothers were not infected (Tompkins & Wyatt, 2008). A 

large study on more than 300 children of parents infected with HIV showed that 

these children had more life stressors, family conflict, and lower self-esteem than 

controls (Wu et al. 2008). Forehand et al. (1998) compared 87 African American 

children of parents infected with HIV to controls, stating that children of parents 

with HIV had more difficulties in all domains of psychosocial adjustment including 

problem behavior and reading achievement scores. Diareme et al. (2006) found that 

children of mothers with multiple sclerosis exhibited increased scores on domains of 

emotional and behavioral problems in comparison with controls. Children of par-

ents with Parkinson disease (N = 77) reported a high frequency of daily hassles af-

fecting their personal life (Dufour, Meijer, Port, & Visser-Meily, 2006). Evans, 

Keenan, and Shipton (2007) examined attachment in children of mothers with 

chronic pain resulting from arthritis, other conditions, or no medical condition, con-

cluding that these children had more insecure attachment than controls. Further, 

children of parents with stroke frequently exhibited daily hassles (Dufour et al., 
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2006) and elevated levels of problem behavior even several years post-stroke (Vis-

ser-Meily et al., 2005). 

Studies with mixed illness samples and/or studies of self-identified caregivers 

are often retrospective or qualitative of nature. From qualitative research, it can be 

concluded that anxious symptoms are especially pronounced and oftentimes consti-

tute worries about health-related issues (e.g., Dearden & Becker, 2000). Banks et al. 

(2002) deducted from their interviews of self-identified carers that academic 

achievement was relatively poor, explaining that young caregivers frequently leave 

school right after the minimum leaving age. Two quantitative studies have focused 

on self-identified caregivers of chronically ill parents. A quantitative study on 100 

self-identified caregivers aged 10 to 25 years found that caregiving and family re-

sponsibilities were highly common. In addition, young caregivers scored lower on 

life satisfaction than non-caregivers. Their reliance on problem solving and social 

skills was comparatively low (Pakenham & Bursnall, 2006; Pakenham, Bursnall, Chiu, 

Cannon, & Okochi, 2006). Houck, Rodrigue, and Lobato (2007) administered quanti-

tative measures to 38 adolescents and found clinical levels of posttraumatic symp-

toms in one third of the sample. 

In conclusion, children with a chronically ill parent seem to have more adverse 

outcomes in behavioral, psychosocial, and academic domains than other children. 

Although the effects are small across studies, it should not be neglected that ad-

justment difficulties may pose a threat to a healthy development of these children. 

This study responds to several boundaries of previous research. First, research-

ers have not always corrected for the statistical dependence between members 

from the same family, leading to violation of the assumption of independence. To 

our knowledge, only Visser-Meily et al. (2005) have examined the clustering struc-

ture of families with a chronically ill parent, using multilevel analysis. Families share 

the same environment and children from the same family may therefore score simi-

larly on outcome variables (Tabachnick & Fidell, 2007). Consequently, data of sib-

lings within families require researchers to be considerate of the between-subject 

dependence. The family cluster effect is related to multiple factors of genetics and 

environment. Second, many studies in the field omitted comparison groups and 

therefore lack the possibility to draw conclusions about specific characteristics and 

needs of children with a chronically ill parent. In addition, those studies including a 

comparison group mostly focused on problem behavior as measured by the Child 

Behavior Checklist or the Youth Self-Report (Sieh et al., 2010a). As far as we know, 

only Pakenham et al. (2006) have compared specific characteristics (e.g., caregiving 

context variables) of children with a chronically ill parent and other children. How-

ever, this sample is composed by caregivers and non-caregivers with a wide age 

range. Instead, we focus on adolescents with a chronically ill parent (target group) 

because they appear to be a particularly vulnerable group (Kraaij et al., 2003, Visser 

et al., 2004). To our knowledge, no study has addressed statistical dependencies 
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between adolescents from the same families, using a mixed illness sample. It is 

therefore largely unknown on which variables and to what extent teenagers in fami-

lies with a chronically ill parent differ from teenagers with healthy parents in regard 

of the strong between-subject dependence in families. 

Our first aim is to examine whether adolescent outcomes are rather explained 

by the family cluster effect than by individual characteristics. Our second aim is to 

identify group differences in a wide variety of outcome variables by comparing the 

target group with controls. Following the meta-analysis by Sieh et al. (2010a), we 

examine internalizing and externalizing problem behavior. In addition, this study 

compares caregiving variables and stress and coping variables that may constitute 

specific characteristics of the target group. Further, we investigate parent attach-

ment and academic achievement (e.g., grade point average) because these variables 

are understudied. Thus, this study analyzes problem behavior, caregiving character-

istics, daily hassles, stress and coping behavior, quality of parent attachment, and 

grade point average. We hypothesize that the target group displays more problem 

behavior and higher scores on caregiving variables (i.e., frequency of household 

chores, caregiving responsibilities, activity restrictions, and feeling of isolation) than 

controls. We also presume that the target group reports more daily hassles, more 

global psychological stress, and lower levels of active problem solving and social 

support seeking than controls. Finally, we suppose that the quality of parent at-

tachment is lower and that the grade point average is worse in the target group 

compared to controls. 

8.2 Method 

8.2.1 Participants and Procedure 

Children aged 10 to 20 years living at home and their parents were included. Chil-

dren in the target group had to have a parent with one or more CMC’s for at least 6 

months. Cancer was excluded because oncological disease is not chronic by defini-

tion. Children from the comparison group had to have two parents with no major 

somatic illness. Exclusion criteria for adolescents were insufficient command of 

Dutch, residency outside of the Netherlands, severe somatic diseases, and cognitive 

disabilities. Having a light somatic disease like asthma was not an exclusion criterion 

for participants. 

Participants were recruited across the Netherlands in 5 rehabilitation centers 

and several hospitals, schools, community centers, intercultural institutions, general 

health practitioners’ offices, and public libraries across the country between Sep-

tember 2008 and April 2010. Apart from distributing posters and brochures, profes-

sionals of the participating institutions provided additional oral information about 
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this study and invited potential families to participate. Besides, information was 

posted on the websites of patient organizations of the diagnostic groups included in 

the study. Potential participants (both parents and children) could contact the pro-

ject manager by mail or phone to receive more information and make a request to 

receive an informed consent form. After written informed consent had been given 

by parents and children, several trained research assistants made an appointment 

to administer questionnaires at the families’ homes. Children from the target and 

control group filled in a test battery covering the outcome variables, and both of 

their parents filled in a short questionnaire measuring demographic variables and 

illness characteristics. The research assistants followed a research protocol which 

had been designed and trained by the project manager. Adolescents received a gift 

voucher, a cinema ticket, or a mobile phone cover after completing the question-

naires. The participating families received information about the status of the re-

search project at four occasions through a newsletter. The study was approved by 

the ethical commission of the research institute of Child Development and Educa-

tion of the University of Amsterdam. 

Six participants in the target group who contacted us did not meet the inclusion 

criteria and six participants decided not to participate, yielding a total of 161 ado-

lescents from 101 families. Of these adolescents, 99.4% were Caucasian and one 

individual was Surinamese. Controls were 112 adolescents with two healthy parents 

from 68 families. The ethnic composition of the comparison group was 96% Cauca-

sian, 2% Surinamese, 1% Indonesian, and 1% Yemeni. 

8.2.2 Measures 

Demographic variables. Questionnaires for parents and children included ques-

tions about gender, age, employment status, and educational level. The question-

naire for parents with CMC additionally included questions about illness type and 

duration, and family income. 

Problem behavior. Internalizing and externalizing problem behavior in adoles-

cents was measured with the Youth Self-Report (Achenbach, 1991b). Adolescents 

rated their behavioral problems on a 3-point scale as not true (0), some-

what/sometimes true (1), or very/often true (2). Items were summed to obtain a 

total score for internalizing symptoms (31 items, Cronbach’s alpha = .88) and exter-

nalizing symptoms (30 items, α = .73). Cronbach’s alpha’s for the internalizing sub-

scales withdrawn behavior, somatic complains, and anxiety/depression showed 

satisfactory to good reliability (α = .65, α = .71, and α = .86). This was also true for 

the externalizing subscales aggressive behavior (α = .60) and rule breaking behavior 

(α = .79). 

Caregiving variables. All items measuring caregiving variables were unrelated to 

parental illness because caregiving could not have been compared to controls oth-
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erwise. Adolescents filled in three subscales of the Young Caregiver of Parent Inven-

tory (YCOPI) from Pakenham et al. (2006). These scales had been (back)translated 

by a bilingual speaker to create the Dutch version. We only used three scales of the 

YCOPI because Dufour et al. (2006) and Meijer, Van Oostveen, and Stams (2008) 

designed several questionnaires that emerged as a suitable and valid alternative for 

the Dutch population. The three Dutch scales of the YCOPI were caregiving respon-

sibilities (8 items, α = .77), activity restrictions (8 items, α = .85), and feeling of isola-

tion (3 items, α = .74). Examples for these scales are “Others expect me to help my 

parents”, “I feel as though I am missing out on things”, and “I sometimes feel alone”, 

respectively. Adolescents rated the extent to which they agreed on each item, using 

a 5-point scale from 0 (strongly disagree) to 4 (strongly agree). In addition, they 

filled in the subscale frequency of household chores (α = .64) of the Dutch Caregiving 

Inventory (Meijer et al., 2008). Household chores refer to items like cleaning the 

house and putting out garbage. Higher scores indicate more household chores as 

reported by adolescents. The questionnaire contains 8 items and was answered on 

a 5-point scale, ranging from 0 (not at all), 1 (less than once a week), 2 (1-3 times a 

week), 3 (3-6 times a week), and daily (4).   

Stress and coping variables. We measured how often children perceived stress-

ful events in their environment that had impact on their personal life, using the 

subscale frequency of daily hassles affecting personal life of the Dutch Daily Hassles 

Questionnaire (Dufour et al., 2006). Personal life refers to social time with friends, 

school duties, and the possibility of having a job (e.g., How often does your family 

situation affect your homework?). From the original 8-item version, two items had 

to be discarded because they included an illness-related matter. The Dutch Daily 

Hassles Questionnaire has the same scoring as the Dutch Caregiving Inventory and 

showed satisfactory reliability (6 items, α = .65). We further administered the Dutch 

Stress Questionnaire for Children, a 17-item child report measure assessing psycho-

logical stress (α = .85). Scores range from 17 to 68; a higher score indicates more 

stress (Hartong et al., 2003). Coping behavior was measured with two 6-item scales 

of the Utrecht Coping List for Adolescents: seeking social support (α = .88) and ac-

tive problem solving (α = .79). We only used these two scales because the validation 

study showed that the other scales had comparatively low reliability (Schreurs, Van 

de Willige, Tellegen, & Brosschot, 1993). Higher scores represent better coping 

skills. 

Quality of parent attachment. Adolescents answered 12 items about the at-

tachment with fathers (α = .87) and mothers (α = .85) separately, evaluating the 

parent attachment. Items were deducted from the Inventory of Parent and Peer 

Attachment (Armsden & Greenberg, 1987) and were a sum of the subscales com-

munication, confidence, and alienation, which were rated on a 4-point scale from 1 

(almost never) to 4 (almost always). Higher scores indicate higher quality of attach-

ment with the father or mother. 
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Academic achievement. Adolescents reported their grade point average (GPA) 

of the previous scholar year on a scale from 4 or lower (insufficient) to 10 (excel-

lent). In addition, we calculated the percentage of children who had ever failed a 

school year. 

8.2.3 Data analysis 

In regard of the variances and distributions of the scores, we used descriptive statis-

tics, one-way ANOVA’s, Chi-square tests, and Mann-Whitney tests to describe group 

characteristics and group differences. We conducted multilevel analyses (MLA) to 

test group differences and to take dependencies between subjects coming from the 

same families into account, using dummies for the target group (1) and controls (0). 

MLA is a type of regression analysis suitable for data with a nesting structure (chil-

dren within families), correcting for the violation of the assumption of independ-

ence (Snijders & Bosker, 1999). The Intraclass Correlation Coefficient (ICC) was cal-

culated to examine how much variance in adolescent outcomes was explained by 

the family cluster effect. 

We calculated the effect size Cohen’s d as a function of means and standard de-

viations of the outcome scores. As a rule of thumb, effect sizes of d = .20, d = .50, 

and d = .80 can be considered small, medium, and large, respectively (Cohen, 1992). 

In this study, a family had 1.6 children and the ICC for the outcome variables was .33 

on average, resulting in a design effect of 1.20. The power to detect medium effects 

(power = .80, significance = .01) required 225 cases. Our sample consisted of 273 

cases, so we had enough power to detect medium effects.  

Missing data only applied to 5% of cases at most and could be viewed as ran-

dom sample of the cases, which is why the data were handled through Expectation 

Maximization (Graham, 2009). All significance tests were two-tailed. 

8.3 Results 

8.3.1 Description of Illness Characteristics 

Of the parents with CMC, 67% were female. Parental CMC included multiple sclero-

sis (28.2%), rheumatoid arthritis (19.4%), brain damage (16.5%), muscle disease 

(14.6%), spinal cord injury (6.8%), inflammatory bowel disease (5.8%), Parkinson 

disease (5.8%), and diabetes type I with physical complications (2.9%). The mean 

time since diagnosis was 12.4 years and ranged between 7 months and 49 years. 

Prior analyses revealed that illness duration and illness characteristics were not 

strongly related to adolescent outcomes, so we did not categorize the target group 
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into subgroups based on illness characteristics (Sieh, Dikkers, Visser-Meily, & Meijer, 

2012a; Sieh, Visser-Meily, Oort, & Meijer, 2012f). 

8.3.2 Demographic group differences of parents 

Descriptive analyses illustrated that parents’ age and education did not differ be-

tween the groups, see Table 8.1. Withal, only 36% of parents with CMC were em-

ployed in comparison to more than 90% of parents from the comparison group. 

Healthy partners from the target group compensated for this discrepancy, lifting the 

average employment rate to more than 60%. The Mann-Whitney test revealed that 

parents from the target group earned significantly less money than controls (z = -

4.02, p < .001). Parents who were employed had close to 30 work hours per week in 

both groups. Almost two thirds of parents with CMC received financial aid from the 

government, whereas the comparison group hardly received any financial support. 

Almost every second family including a parent with CMC received less income after 

the diagnosis. Per month, the financial deterioration was 680 Euro after taxes. 

 

Table 8.1 

Demographics of Parents from the Target and Comparison Group 

 Target group 

(N = 187) 

Comparison group 

(N = 136) 

Mean age (SD) 47.1 (5.5) 47.7 (5.1) 

Currently employed 63.5% 91.1% 

Mean work hours per week (SD) 29.9 (14.1) 31.4 (12.1) 

Mean net family income per month in Euro (SD) 2700 (965) 3190 (868) 

Financial aid from the government 37.9% .7% 

School type   

 Mean Education¹ (SD) 4.1 (1.4) 4.4 (1.3) 

 Primary/lower education 13.7% 7.4% 

 Intermediate vocational education  29.6% 28.1% 

 High school  9.5% 7.4% 

 (Pre-)university education  46.6% 55.6% 

Note. ¹Education level ranges from 1 primary education to 5 = (Pre-)university education. 

 

8.3.3 Demographic group differences of adolescents 

Twelve percent of the target group and 8% of the comparison group had a light 

somatic illness themselves. The illnesses reported by adolescents were asthma 

(54%), followed by post-Pfeiffer symptoms (14%), and other light somatic conditions 

(32%) such as hypothyroidism. 
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 Fifteen percent of the target group had a single parent who was chronically ill. 

The groups of adolescents did not differ in terms of gender, age, mean educational 

level, or illness status (p > .05), see Table 8.2. Notably, the target group followed 

intermediate vocational education more than twice as often as controls. On the 

contrary, for every 10 controls, 6 children of parents with CMC followed high school. 

Moreover, in both groups, approximately 4 out of 10 participants had a paid job 

next to school. The target group worked slightly more hours per week than the 

comparison group (b = 1.56, p = .05). 

 

Table 8.2 

Demographics of Adolescents from the Target and Comparison Group 

 Target group 

(N = 161) 

Comparison group 

(N = 112) 

Female  51.6% 53.6% 

Mean age (SD) 15.1 (2.3) 15.0 (2.4) 

Ratio of participating adolescents per family 1.59 1.65 

Mean number of children per family (SD) 2.0 (.99) 2.0 (.97) 

Healthy¹ 88.2% 92.0% 

School type   

 Mean education² (SD) 2.5 (1.1) 2.5 (.9) 

 Primary education 16.9% 12.6% 

 Lower vocational education  39.4% 35.1% 

 Intermediate vocational education  14.3% 6.4% 

 High school  25.0% 42.3% 

 (Pre-)university education  4.4% 3.6% 

Having failed at least one school year 18.0% 15.2% 

Having a job 42.2% 43.8% 

Note. ¹Healthy refers to the absence of a light somatic disease. ²Education level ranges from 1 primary 

education to 5 = (Pre)university education. 

 

8.3.4 Multilevel analyses: The family cluster effect 

Multilevel analyses were conducted to account for the nesting structure of adoles-

cents (Level 1) within families (Level 2), meaning that we controlled for unobserved 

differences between families and avoided an overestimation of group differences 

(Snijders & Bosker, 1999). The Intraclass Correlation Coefficients (ICC’s) revealed 

that approximately 41% and 24% of the variability in internalizing and externalizing 

problems, respectively, was due to family membership, meaning that the family 

cluster effect explained the variance in adolescent internalizing problems almost 

twice as strongly as externalizing problems, see Table 8.3. Caregiving characteristics 

had high ICC’s, meaning that the family cluster effect contributed majorly to adoles-
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cent engagement in caregiving-related activities. To illustrate, the majority of vari-

ability in frequency of household chores was explained by the family-clustering 

effect (ρ = .59). The variance of other factors that was highly influenced by the fam-

ily cluster effect were quality of attachment with the father (ρ = .53) and quality of 

attachment with the mother (ρ = .39). On the contrary, the ICC’s for coping behav-

ior, daily hassles, stress, and GPA were moderate, demonstrating that the main part 

of adolescents’ scores was explained by individual factors rather than the family 

cluster effect. Active problem solving proved to be the only factor that was almost 

entirely explained by individual characteristics. 

8.3.5 Differential Outcomes in behavioral, psychosocial, and academic domains 

In consideration of the strong statistical dependencies within families, a high num-

ber of significant group differences emerged (Table 8.3). Children of parents with 

CMC scored higher on internalizing problem behavior (b = 2.33, p = .03) than chil-

dren of healthy parents. The difference in internalizing problems was largely attrib-

utable to differences in anxious-depressive symptoms (b = 1.32, p = .03). The group 

difference in somatic complaints was only significant with a .10 significance level (b 

= .60, p = .09), while the difference in withdrawn behavior was not significant. Simi-

larly, the groups did not differ in externalizing problems. In comparison with con-

trols, the target group scored higher on frequency of household chores (b = 1.96, p 

= .00), caregiving responsibilities (b = 1.48, p = .05), feeling of isolation (b = .89, p = 

.02), and activity restrictions (b = 2.09, p = .00). The target group also scored com-

paratively higher on frequency of daily hassles affecting personal life (b = .73, p = 

.04) and slightly higher on stress (b = 1.82, p = .07). Finally, the target group had a 

worse GPA than controls (b = -.35, p = .00). In addition, the percentage of the target 

group who failed a school year was slightly higher in comparison with controls. No 

group differences were found on coping skills and quality of parent attachment. 

Significant effect sizes were generally small, but for caregiving variables and GPA, 

the effect sizes were medium. 
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Table 8.3 

Differences between the Target Group and Comparison Group in Problem Behavior, Caregiving Variables, 

Stress and Coping Variables, Quality of Attachment, and Grade Point Average using Multilevel Analyses 

ICC Target  

group 

Comparison 

group 

Estimate Effect  

size 

 

 M (SD) M (SD)   

Problem behavior      

 Internalizing problems .41 9.71 (8.66) 7.46 (4.97) 2.33** .31 

  Anxious/depressed behavior .34 4.64 (5.14) 3.29 (3.06) 1.32** .31 

  Withdrawn behavior .45 2.40 (2.28) 1.90 (1.74) .47 .24 

  Somatic complaints .23 2.90 (2.93) 2.41 (2.08) .60* .19 

 Externalizing problems .24 7.52 (5.43) 7.17 (4.92) .15 .07 

  Aggressive behavior .16 4.83 (3.82) 4.75 (3.61) .02 .02 

  Delinquent behavior .31 2.65 (2.50) 2.42 (2.09) .14 .10 

Caregiving variables      

 Caregiving responsibilities .33 12.52 (5.68) 11.01 (4.81) 1.48** .28 

 Activity restrictions .45 5.63 (5.46) 3.47 (3.59) 2.09*** .45 

 Feeling of isolation .40 3.73 (3.07) 2.77 (2.13) .89** .35 

 Frequency of household chores .59 6.70 (3.65) 4.65 (2.70) 1.96*** .62 

Stress and coping variables      

 Frequency of daily hassles .29 2.19 (2.97) 1.50 (1.79) .73** .27 

 Stress .23 34.78 (8.21) 32.87 (6.30) 1.82* .26 

 Active problem solving .01 14.35 (3.44) 14.39 (3.44) -.04 -.01 

 Social support seeking .28 13.68 (4.23) 13.77 (3.90) -.11 -.02 

Quality of attachment      

 Quality of attachment with father .56 37.07 (7.28) 37.98 (5.33) -.66 -.14 

 Quality of attachment with mother .39 40.60 (6.01) 41.05 (4.74) -.38 -.08 

Grade point average¹ .27 6.92 (.87) 7.28 (.76) -.35*** -.44 

Note. ICC = Intraclass Coefficient. ICC’s indicate how much variance in adolescent outcomes was ex-

plained by family environment. All scores presented are raw scores. Effect sizes are Cohen’s d. ¹Grades 

range from 1 = very poor to 10 = excellent. Due to non-normal distribution and scale properties, the 

Mann-Whitney test was used for this variable. *p < .10. **p < .05. ***p < .01. 

8.4 Discussion 

This study is, to the best of our knowledge, the first to assess key differences be-

tween adolescents with a chronically ill parent and adolescents with healthy parents 

on a wide array of behavioral, psychosocial, and academic outcomes, using a multi-

level design that accounts for the family cluster effect. The results show that the 

target group scored higher on internalizing problem behavior, caregiving variables, 

daily hassles and stress, and lower on GPA than controls. The family cluster effect 

had a major contribution to the variance of many adolescent outcome variables 

such as internalizing problem behavior, caregiving variables, and quality of parent 
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attachment. Contrarily, the variance of stress and coping variables was mainly due 

to adolescents’ individual characteristics. Active problem solving coping was entirely 

explained by individual characteristics. 

Regarding problem behavior, the target group reported more anxious and de-

pressive behavior and slightly more somatic complaints in comparison with controls, 

but the groups did not differ in externalizing problems. An explanation for the pre-

dominance of internalizing problems is that these problems counteract against 

externalizing problems, meaning that adolescents who report high levels of anxious 

or depressed behavior may inherently avoid aggressive and rule-breaking behaviors. 

Our effect sizes for internalizing problem behavior are slightly higher than the aver-

age effect size of d = .23 in the field (Sieh et al., 2010a). While we found no signifi-

cant effect for externalizing problem behavior, the meta-analysis from Sieh et al. 

(2010a) reported a significant average effect size of d = .09 with several studies 

showing a marked group difference (e.g., Hough et al., 2003; Tompkins & Wyatt, 

2008). A possible explanation is that studies with medium to large effects for exter-

nalizing problems focused on a different diagnostic group. Those studies were non-

cancer studies and mainly included children of parents with HIV in families charac-

terized by a low socio-economic status. Accordingly, studies showing that externaliz-

ing problems were less prevalent in the target group than in the comparison group 

analyzed a mixed illness sample (Barkmann, Romer, Watson, & Schulte-Markwort, 

2007) or cancer in families with high socio-economic status (Visser et al., 2007). 

With respect to caregiving variables, the effect sizes were medium except for 

caregiving responsibilities, demonstrating the importance of taking outcomes into 

consideration that can be a specific result of the impact of parental illness. Specifi-

cally, the target group appears to be characterized by activity restrictions, feeling of 

isolation, and high frequency of household chores. Our effect sizes for activity re-

strictions and feeling of isolation were medium like in the study of Pakenham et al. 

(2006). On the contrary, our effect size for caregiving responsibilities was small 

versus an effect size of d = .70 in the study from Pakenham et al. This discrepancy is 

probably due to sample differences, that is, Pakenham et al. examined caregivers 

versus non-caregivers. Self-identified caregivers may inherently score higher on 

caregiving responsibilities. 

Moreover, the target group comparatively experienced more daily hassles that 

negatively affected their personal life during leisure time and school duties. A study 

found that a higher frequency of daily hassles predicted problem behavior (Meijer 

et al., 2008), so daily hassles may be a crucial risk factor for problem behavior in the 

target group. Similarly, the stress level in the target group was pronounced, which is 

in line with prior research (Houck et al., 2007; Huizinga et al., 2005b; Verhaeghe et 

al., 2005). 

A positive outcome for the target group was that coping skills seemed to be 

fairly equal between the two groups. This is in contrast to what was expected based 
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on prior research (Pakenham & Bursnall, 2006). It is possible that we did not find a 

significant effect because we used a questionnaire that may be less sensitive to 

detect caregiving- or illness-related coping. Nonetheless, the Utrecht Coping List is a 

valid and reliable measure for active problem solving and social support seeking, 

and our results clearly indicate that the target group exhibited these skills to the 

same degree as adolescents who were not affected by parental CMC. The quality of 

parent attachment did not differ between the groups either. This is a valuable find-

ing in the sense that children of parents with CMC could fall back on their parents 

for support to the same degree as controls. All the same, it may be argued that they 

need extra coping skills and require highly secure parent attachment to buffer the 

risk for adjustment difficulties. 

Furthermore, the target group reported lower grades and failed a school year 

slightly more often than teenagers from the comparison group. Hedges and Hed-

berg (2007) affirm that a small effect size of d = .20 for academic achievement is of 

policy interest. In our study, the effect size for GPA was medium, which can be re-

garded as a large difference in the area of academic achievement. Banks et al. 

(2002) concluded that adolescents have educational difficulties as a result of caring. 

Another explanation is that lower academic achievement is mediated by elevated 

levels of anxiety, which are more common in the target group, so especially children 

with preoccupations and anxieties concerning their parent’s illness perform worse 

at school (Duchesne & Ratelle, 2010). Noteworthy, academic achievement is the 

main route into unemployment and adolescents with a chronically ill parent should 

not be at a disadvantage (Dearden & Becker, 2000). The target group followed in-

termediate vocational education decisively more often and high school less often 

than controls, while there was no group difference between parents’ educational 

level. Davis-Kean (2005) affirmed that parents’ and children’s educational level 

highly correlate, suggesting that parents’ expectations influence children’s academic 

choices. In our study, no such correlation was found, so it can be assumed that ado-

lescents with a chronically ill parent are rather influenced by their personal needs or 

by economic demands of the family than by parents’ education. 

This study had some limitations. First, the sample was selective considering that 

the ethnic composition was largely Caucasian, which may limit the generalizability 

of our results. In addition, only CMC’s combined with disability were included and 

some conditions were excluded, for example, cancer and HIV. Consequently, it 

should be avoided to make general statements about children of specific illness 

groups. Second, we exclusively examined group differences, hence, no statements 

can be made about predictors for adjustment difficulties and in general, no causal 

relationships can be derived from growing up with a parent who has been diag-

nosed with CMC. Third, the large number of variables investigated could have re-

sulted in type 1 errors, meaning that the chance to find significant effects augments 

with the number of variables. Several effect sizes are medium and implicate a lower 
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chance of type 1 errors, while other effect sizes are lower than Cohen’s d = .3 and 

should be interpreted with more caution. Notwithstanding, Durlak (2009) argues 

that even small effect sizes can be considerate depending on the research area. In 

addition, we believe that the chance for type 1 errors is unlikely because we found 

significant effects for the majority of variables. Besides, we categorized several 

variables within domains (e.g., caregiving) and found effects for most domains in 

consistence with the literature that demonstrates that parental illness has impact 

on children’s caregiver burden and internalizing problems (e.g., Barkmann et al., 

2006; Pakenham et al., 2006; Sieh et al., 2010a). Fourth, our sample had a wide age 

range. This may be an issue because the developmental variability could have 

played a large role, so differences within certain age groups could be smaller or 

larger than what we found for the whole sample. Thus, conclusions with respect to 

pubertal stages and narrow age groups cannot be drawn. Finally, we were not able 

to investigate which specific factors accounted for the variance explained by the 

family cluster effect. A follow-up study should also assess variables at family level 

(e.g., family cohesion) to be entered into the analyses. Future research needs to 

replicate this study with a culturally diverse sample or focus on non-Western cul-

tures. It should be noted that illness is not defined as a medical condition in some 

cultures. Parents with CMC from different cultures with similar symptoms may have 

distinct illness-related interpretations and coping systems, which in turn may affect 

child outcomes in different ways (Helman, 2007). 

In conclusion, this study shows that the family cluster effect explains a large 

proportion of adolescent outcomes and it illustrates distinct features of adolescents 

with a chronically ill parent. The target group appears to display more internalizing 

problems compared to adolescents with two healthy parents. They seem to per-

ceive adverse effects of caregiving and experience daily hassles and stress. In addi-

tion, their GPA is comparatively low. Hence, growing up with a chronically ill parent 

appears to pose a risk for behavioral, psychosocial, and academic problems of ado-

lescents. In consequence, professionals and teachers dealing with children should 

consider the possibility of parental illness and accordingly, be alert to signs of fears, 

depressed mood, somatic complaints, isolation, and academic underachievement. 

In congruence with a family-centered approach (Gorter, Visser-Meily, & Ketelaar, 

2010), we recommend professionals to communicate with parents and children 

about the diagnosis and the short and long-term impact of parental illness on the 

family. Parents should be encouraged to make sure that their children have enough 

illness-related information and know how to deal with the medical condition. Con-

sidering that clinical levels of stress pose a threat to a substantial part of the target 

group (Houck et al., 2007), clinicians and researchers should collaborate to create 

evidence-based interventions aiming to reduce stress in this specific group. An in-

tervention that may specifically help the target group is stress management which 

particularly makes use of strengths and important resources such as coping skills 
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(Murray & Pizzorno, 2006). Negative consequences of caregiving responsibilities and 

illness demands on child development may be a major concern. In this respect, it 

should be evaluated whether children need assistance for caregiving tasks, leaving 

sufficient time for their leisure and school activities. 
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Abstract 

A wide array of risk factors for problem behavior in adolescents with chronically ill 

parents emerges from the literature. This study aims to identify those factors with 

the highest impact on internalizing problem behavior (anxious, depressed, and 

withdrawn behavior, and somatic complaints) and externalizing problem behavior 

(aggressive and rule-breaking behavior) as measured with the Youth Self-Report 

(YSR). The YSR was completed by 160 adolescents (mean age = 15.1 years) from 100 

families (102 chronically ill parents and 83 healthy spouses). Linear mixed model 

analyses were used, enabling separation of variance attributable to individual fac-

tors and variance attributable to family membership (i.e., family cluster effect). 

Predictors were child, parent, illness-related, and family characteristics. The results 

showed that almost half of the variance in internalizing problem scores was ex-

plained by family membership, while externalizing problems were mainly explained 

by individual factors. Roughly 60% of the variance in internalizing problems was 

predicted by illness duration, adolescents' feeling of isolation, daily hassles affecting 

personal life, and alienation from the mother. Approximately a third of the variance 

in externalizing problems was predicted by adolescents' male gender, daily hassles 

concerning ill parents, and alienation from both parents. In conclusion, the variance 

in adolescent problem behavior is largely accounted for by family membership, 

children’s daily hassles, and parent-child attachment. To prevent marginalization of 

adolescents with a chronically ill parent, it is important to be alert for signs of prob-

lem behavior and foster the peer and family support system 
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9.1 Introduction 

The worldwide prevalence of chronic medical condition (CMC) affecting parents 

ranges between 4% and 12% depending on the definition of illness and sample 

characteristics (Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010a). Focusing on 

the Netherlands, chronic parental illness affects approximately half a million chil-

dren (Goldschmeding, Van de Looij-Jansen, & Butte, 2006). Advances in medical 

care and the growing number of older parents contribute to the increasing preva-

lence of children affected by parental CMC (Lubkin & Larsen, 2006; Shifren & 

Kachorek, 2003). In several European countries, recent austerity measures have led 

to decreased financial support for people with CMC (Koninklijke Nederlandsche 

Maatschappij tot bevordering der Geneeskunst, 2011). These measures put even 

greater pressure on family members to provide caregiving at home, resulting in a 

higher prevalence of young caregivers.  

Parental CMC has a tremendous impact on children (Visser-Meily et al., 2005a). 

Sieh et al. (2010a) conducted a meta-analysis on a total of 1,858 children, showing 

that growing up with a chronically ill parent poses an increased risk for problem 

behavior as measured with the Youth Self-Report (YSR). This proves to be especially 

true for internalizing behavior (anxious, depressed, and withdrawn behavior, and 

somatic complaints), but the overall effect size for externalizing behavior (aggres-

sive and rule-breaking behavior) is significant as well. The YSR appears particularly 

sensitive to the types of problems faced by these vulnerable youth. Although pro-

tective factors and positive outcomes are relevant as well, this paper will focus on 

risk factors for internalizing and externalizing problems measured with the YSR 

because it is our priority to identify adolescents who need help. Internalizing prob-

lems refer to problematic behaviors that are directed toward the self, whereas ex-

ternalizing problems denote projections of inner conflicts or unpleasant feelings 

toward external circumstances or other persons. In the normal population, girls are 

prone to elicit more internalizing behavior and less externalizing behavior than boys 

(Bongers, Koot, Van der Ende, & Verhulst, 2003; Verhulst, Van der Ende, & Koot, 

1997). In children with parental CMC, these gender differences seem to be less 

pronounced (Sieh et al., 2010a). 

Categorically, research to date has demonstrated that increased problem be-

havior is related to child characteristics, parent characteristics, illness-related char-

acteristics, and family characteristics. Concerning child characteristics (gender, age, 

caregiving characteristics, caregiving impact, and daily hassles affecting personal 

life), several studies showed an increased risk for problem behavior in adolescent 

girls (Compas et al. 1994; Korneluk & Lee, 1998; Visser et al., 2005; Welch, 1996). A 

meta-analysis found that effects for internalizing and externalizing problems were 

pronounced in studies including younger children (Sieh et al., 2010a). Adolescents 

with parental CMC may have to take care of the household and other family mem-
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bers, restricting their leisure time, social life, and school tasks, which may provoke 

problem behavior (Korneluk & Lee, 1998). Meijer, Van Oostveen, and Stams (2008) 

investigated 77 children of parents with Parkinson disease and ascertained that the 

frequency of caregiving tasks and negative feelings associated with caregiving sig-

nificantly contributed to children’s problem behavior. Several empirical studies 

presented large effects for the relationship between adolescent problem behavior 

and variables capturing the impact of parental illness on children’s well-being. For 

example, a study on 100 children with a chronically ill or disabled parent concluded 

that variables measuring the caregiving impact (i.e., caregiving responsibilities, ac-

tivity restrictions, and feeling of isolation) were related to somatization, depression, 

and anxiety (Pakenham & Bursnall, 2006; Pakenham, Bursnall, Chiu, Cannon, & 

Okochi, 2006). In a study on 81 children of parents with physical or mental illness, 

children’s feeling of isolation correlated with emotional symptoms and conduct 

problems (Ireland & Pakenham, 2010). Dufour, Meijer, Van de Port, and Visser-

Meily (2006) investigated children of parents with Parkinson disease or stroke and 

discovered that daily hassles affecting personal life were common. The child’s per-

ception of daily hassles predicted stress in children. 

Further, numerous studies on CMC have examined the relationship between 

children’s problem behavior and parent characteristics (gender, age, and depression 

of both parents, and caregiver strain of the healthy parent). Children’s internalizing 

and externalizing problems were more pronounced in studies with younger parents 

(Sieh et al., 2010a). In addition, externalizing problems in adolescents were pro-

nounced when the mother was ill and in studies marked by a high percentage of 

single parenthood. A less recent review on children with chronically ill or disabled 

parents concluded that children’s problem behavior was especially related to paren-

tal depression (Korneluk & Lee, 1998). This is understandable considering that both 

parents of the target group are likely to suffer from increased depression scores 

compared to parents without CMC (Visser-Meily et al., 2005b). Similarly, healthy 

parents may experience caregiver strain that often involves being emotionally 

and/or physically less available, affecting adolescent outcomes. In a study on chil-

dren of parents with stroke, caregiver strain of the healthy spouse emerged as a risk 

factor for children’s problem behavior (Visser-Meily et al., 2005b). 

A tradition in the field of parental CMC is to investigate whether children’s 

problem behavior is associated with illness-related characteristics (illness duration, 

the ill parent’s health-related quality of life, and unpredictability of parental illness). 

Sieh et al. (2010a) unravelled that studies characterized by long illness duration 

were positively related to both internalizing and externalizing problem behavior in 

children. Ireland and Pakenham (2010) discovered that gradual illness onset con-

tributed to poor youth adjustment. Not illness severity indices, but the perceived 

stressfulness of CMC proved to be connected to children’s problem behavior (Kor-

neluk & Lee, 1998; Verhaeghe, Defloor, & Grypdonck, 2005). Characteristics associ-
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ated with the ill parent’s health-related quality of life, such as functional impair-

ment, were not directly linked to children’s problem behavior (Visser-Meily et al., 

2005a). Little is known about the unpredictability of parental illness, although it 

supposedly has an adverse impact on children (Pakenham et al., 2006). 

With regard to family characteristics (socio-economic status, marital function-

ing, quality of parent-child attachment, and children’s daily hassles concerning ill 

and healthy parents), Sieh et al. (2010a) ascertained that children’s problem behav-

ior was more common in studies characterized by low socio-economic status (SES). 

A study on parental stroke affirmed that increased problem behavior scores were 

linked to the quality of marital relationship (Visser-Meily et al., 2005b). Further, 

Ireland and Pakenham (2010) concluded that parent attachment security did not 

predict children’s emotional and behavioral outcome scores. On the contrary, Ev-

ans, Keenan, and Shipton (2007) examined children of mothers with chronic pain, 

concluding that insecure attachment was more common than in the control group. 

Children’s perception of daily hassles concerning ill and healthy parents appeared to 

be connected to stress and problem behavior in children of parents with Parkinson 

disease (Dufour et al., 2006; Meijer et al., 2008), but no distinct conclusions about 

this relationship can be drawn thus far.  

Based on the body of the current literature, we have developed a predictive 

model of adolescent problem behavior, see Figure 9.1. The theoretical origin of the 

model lies in the family systems theory (Bowen, 1978; Lange, 2009; Watzlawick, 

Weakland, & Fish, 1974), assuming that family members are interdependent and 

influence each other in multiple interactions. Because parental CMC has impact on 

family members for an extended period, it presumably elicits changes in family 

resources and adaptational processes of parents and children. As the family system 

is so dynamic, the number of factors and processes easily exceeds the number of 

cases, especially in research areas where large samples are difficult to recruit. In 

addition, processes like personal reactions to parental CMC are hard to measure in 

cross-sectional studies such as ours. We therefore choose an empirically-driven 

model, assuming that internalizing and externalizing problem behavior is predicted 

by child characteristics, parent characteristics, illness-related characteristics, and 

family characteristics (Korneluk & Lee, 1998).  

Child characteristics are the core of the model. Next to child characteristics, the 

predictive model includes characteristics of ill parents and, if present, healthy 

spouses. Metaphorically speaking, illness-related and family characteristics over-

shadow adolescent outcomes. Illness-related characteristics not only include static 

characteristics like illness duration but also illness symptoms and functional impair-

ment that are colligated with the ill parent’s quality of life. At last, family character-

istics are an integral part of the model, including information about how the family 

functions as a whole, whether the family has financial and interpersonal buffers, 

and whether adolescents perceive daily hassles concerning their parents.  
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Figure 9.1 

Theoretical Model Predicting Adolescent Problem Behavior 

 

Research to date has frequently examined ill parents, spouses, and children sepa-

rately (Korneluk & Lee, 1998; Sieh et al., 2010a). Numerous studies overemphasize 

the importance of illness-related characteristics and merely examine a few risk fac-

tors for problem behavior. As a consequence, it remains unclear which factors con-

stitute predictors for adolescent problem behavior when potential risk factors are 

examined simultaneously. In addition, most research has not taken into account 

that children in families share the same environment and may be similar to each 

other because of their family membership (Snijders & Bosker, 1999). Consequently, 

possible dependencies between the scores of family members (family cluster effect) 

should be considered. 

Our first aim is to examine to what extent the variability in problem scores is ac-

counted for at the individual level (variance between children) and at family level 

(variance between families), using multilevel modeling. Also, we compare the target 

group to the Dutch normative sample of the YSR (Verhulst, Van der Ende, & Koot, 

1997) to indicate effect sizes for internalizing and externalizing problems for girls 
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and boys separately. Percentages of (sub)clinical cases of problem behavior in chil-

dren with parental CMC compared to those of the normative sample are also pre-

sented. Second and most importantly, we aim to detect risk factors with the highest 

predictive value for problem behavior in the target group. As such, our study pro-

vides the basis for the development of a screening instrument for problem behav-

ior.  

Based on the literature (Korneluk & Lee, 1998; Sieh et al., 2010a), we assume 

that demographic and illness-related characteristics have less impact on adolescent 

problem behavior than child, parent, and family characteristics. Regarding child 

characteristics, we hypothesize that female gender of the child, young age of chil-

dren, large caregiving impact and high frequencies of caregiving tasks, and daily 

hassles affecting personal life are significant predictors of problem behavior (Dufour 

et al., 2006; Ireland & Pakenham, 2010; Korneluk & Lee, 1998; Meijer et al., 2008; 

Pakenham & Bursnall, 2006; Pakenham et al., 2006; Sieh et al., 2010a). With respect 

to parent characteristics, we expect that high levels of parental depression and 

caregiver strain of the spouse are associated with adolescent problem behavior 

(Korneluk & Lee, 1998; Sieh et al., 2010a; Visser-Meily et al., 2010b). In terms of 

illness-related characteristics, we hypothesize that long illness duration and high 

unpredictability of illness are positively related to adolescent problem behavior 

(Ireland & Pakenham, 2010; Pakenham et al., 2006; Sieh et al., 2010a; Visser-Meily 

et al., 2005a; Verhaeghe et al., 2005). Concerning family characteristics, we hy-

pothesize that adolescent problem behavior is predicted by low SES, poor quality of 

parent attachment, low marital functioning, and high frequency of daily hassles 

concerning both parents (Evans et al., 2007; Sieh et al., 2010a; Visser-Meily et al., 

2005b]. 

9.2 Method 

9.2.1  Procedure and participants 

In this study, the whole family participated including children, parents with CMC 

and, if present, healthy spouses. Participants were recruited across the Netherlands 

in rehabilitation and community centers, hospitals, schools, and public places (e.g., 

libraries) between September 2008 and April 2010. Besides, 30 randomly selected 

general health practitioners in all Dutch provinces were asked to cooperate and 

post brochures in their office. Finally, all major organizations for chronically ill pa-

tients in the Netherlands, such as the cardiovascular patient association, were asked 

to recruit potential participants. Once participants contacted the project manager, 

they received additional information about the purpose of the study. After initial 

screening of eligibility for participation over the phone, the participating families 
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received an information package about the study and informed consent form. After 

written informed consent had been given, a team of research assistants who were 

trained by the project manager made an appointment to administer questionnaires 

at the families’ homes. Adolescent participants received a cinema ticket worth 10 

Euro. Participating families were informed about the project status at several occa-

sions. The study was approved by the ethical commission of the research institute of 

Child Development and Education of the University of Amsterdam. 

Only adolescents between 10 and 20 years of age who lived at home were in-

cluded. Additionally, all participants had to speak sufficient Dutch to fill in the ques-

tionnaires worded in Dutch. Adolescents diagnosed with a severe chronic physical 

illness were excluded. One or both of their parents had to be diagnosed with a 

chronic medical condition lasting for more than 6 months and causing functional 

impairment. A medical doctor in our team created a list of diagnoses that were 

unconditionally included (e.g., cerebral contusion). According to our criteria, CMC 

was associated with functional impairment of the ill parent which, however, was not 

assessed with a questionnaire prior to participation. Instead, we had a phone con-

versation with the chronically ill parent to inquire diagnostic information and the 

level of impairment.  

Of 116 families showing interest in participation, only 16 families were not part 

of the final sample, resulting in a high participation rate (86.2%). Eight families 

dropped out without indicating a reason. One family perceived participation as a 

burden. The remaining families could not participate because their children were 

too old, too young, or disabled, or the ill parent was not impaired. In two families, 

both parents were ill, leading to a sample of 100 families with 160 adolescents be-

tween 10 and 20 years of age, 102 ill parents, and 83 healthy parents. Most families 

consisted of married parents or couples living together. Fifteen families were 

counted as single parent household, 4 of which were characterized by a long dis-

tance relationship between the parents. Parental CMC included multiple sclerosis 

(28.4%), rheumatoid arthritis (19.6%), brain damage (16.7%), neuromuscular dis-

ease (14.7%), spinal cord injury (6.9%), inflammatory bowel disease (5.9%), Parkin-

son disease (4.9%), and diabetes type I (2.9%). Illness duration was longer than 10 

years on average, see Table 9.1. More than two thirds of the ill parents were fe-

male. While the majority of ill parents were unemployed, most spouses worked full-

time. Almost all families (97%) were native Dutch. Three families were originally 

from Germany, Hungary, or Surinam. 
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Table 9.1 

Demographics of Children, Parents, and Families 

Children (N = 160)  

 Female 51.9% 

 Age in years (SD) 15.09 (2.34) 

 Living at home  100% 

Ill parents (N = 102)  

 Female 67.6% 

 Mean age in years (SD) 47.11 (5.50) 

 Illness duration in years (SD) 12.67 (11.05) 

 Mean number of all children per family (SD) 2.00 (1.02) 

 Currently employed 36.3% 

Healthy spouses (N = 83)  

 Female 32.4% 

 Mean age in years (SD) 47.46 (5.66) 

 Currently employed 84.3% 

Families (N = 100)  

                   Both parents diagnosed with CMC  2% 

 Estimated net family income per month in Euro (SD) 2685 (949) 

 Marital status/Living situation  

       Married or living together 85% 

       Mean duration of marital relationship in years (SD) 21.14 (4.68) 

9.2.2 Measures 

Outcome measures. Internalizing and externalizing problem behavior in adoles-

cents was measured by the YSR (Achenbach, 1991b). Items were summed to obtain 

a total score for internalizing symptoms (i.e., anxious/depressed behavior, with-

drawn/depressed behavior, and somatic complains) and externalizing symptoms 

(i.e., aggressive and rule-breaking behavior). In this study, Cronbach’s alpha showed 

excellent reliability for the internalizing scale (α = .91) and good reliability for the 

externalizing scale (α = .81). The YSR is mainly used for adolescents aged 11 to 18 

but has also been administered to 10-year old and 19-year old children in the valida-

tion study of the test makers (Verhulst, Van der Ende, & Koot, 1997). Only 11 chil-

dren of our sample were 10, 19, or 20 years of age. For this subsample, the reliabil-

ity of internalizing problems was slightly higher (α = .93) than for the children aged 

11 to 18 years (n = 149, α = .91). The reliability of externalizing problems was also 

better in children in the age of 10, 19, or 20 years (α = .86) than in the remaining 

149 children (α = .81). Raw scores were transformed into standardized T-scores 

reflecting a mean population distribution of 50 and standard deviation of 10. T-

scores were categorized into three levels: clinical cases (64 and above), subclinical 

cases (between 60 and 63), and normal cases (59 and below). 

Child characteristics. Children’s demographic characteristics were gender and 

age. Children’s exact age was calculated by subtracting birth date by the current 
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date. To measure caregiving characteristics comparable to those determined with 

the scales of the Young Caregiver of Parent Inventory (YCOPI) from Pakenham et al. 

(2006), we used the Dutch Caregiving Inventory (DCI) determining frequency of 

household chores (α = .66) and frequency of caregiving tasks (α = .75). Household 

chores refer to items like cleaning the house and putting out garbage, while caregiv-

ing involve activities like helping the ill parent get dressed, take medication, and go 

to the toilet. Higher scores indicate higher frequency of household chores and care-

giving tasks. The validity and reliability indices of the DCI proved to be satisfactory 

to good (Meijer et al., 2008). To capture the caregiving impact, adolescents filled in 

three scales from the Young Caregiver of Parent Inventory (YCOPI), which was origi-

nally designed and validated by Pakenham et al. (2006) and (back)translated by 

native speakers for the Dutch version. We used the 8-item scales caregiving respon-

sibilities, activity restrictions, and the 3-item scale feeling of isolation. High scores 

designate higher caregiving responsibilities, activity restrictions, and more isolation, 

respectively. These scales showed good reliability in our sample (α = .76, α = .87, 

and α = .75, respectively). The Dutch Daily Hassles Questionnaire (DDHQ), a child 

report measure with 8 items, assessed frequency of daily hassles affecting personal 

life. Personal life refers to social time with friends, school duties, and job status 

(e.g., How often does your home situation affect your homework?). The DDHQ 

showed good validity and reliability coefficients in prior studies (Dufour et al., 2006; 

Meijer et al., 2008) and good reliability in this study (α = .80).  

Parent characteristics. Parents’ demographic characteristics were gender and 

age (with two decimals). Depressive symptoms in both parents were measured with 

the Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 

1961). Higher scores express more depressive symptoms. The reliability of this 

measure was α = .85 for ill parents and α = .86 for healthy parents. Spouses as-

sessed their caregiver strain by means of the Caregiver Strain Index (CSI), a valid and 

reliable measure consisting of 13 items with higher scores indicating more strain 

(Visser-Meily, Post, Riphagen, & Lindeman, 2004; Wade, 1992). Cronbach’s alpha in 

this study was α = .84.  

Illness-related characteristics. Illness duration was calculated as time difference 

between the date of investigation and the date of diagnosis. As an indication of 

health-related quality of life, ill parents completed the Medical Outcome Study 

Short-Form 36 (SF-36; Brilstra et al., 2004). The SF-36 includes 6 health-related 

scales: physical functioning (10 items, α = .93), social functioning (2 items, α = .80), 

role limitations due to physical health problems (4 items, α = .79), role limitations 

due to emotional problems (3 items, α = .85), bodily pain (2 items, α = .86), and 

general health perception (5 items, α = .72). All scales range from 0 (worst) to 100 

(best). Each participant of the family evaluated the unpredictability of parental ill-

ness, answering 5 items developed by Pakenham et al. (2006). All items were 

summed and divided by the number of respondents per family, with higher scores 
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reflecting greater unpredictability. Cronbach’s alpha for the family scale with 15 

items was α = .89.  

Family characteristics. Socio-economic status (SES) was evaluated as the 

monthly family income after tax deductions on an 8-point scale. The quality of par-

ent attachment as reported by adolescents was determined with six 4-item sub-

scales from the Inventory of Parent and Peer Attachment (IPPA) from Armsden and 

Greenberg (1987). Scales were communication with mother (α = .78), confidence in 

mother (α = .76), alienation from mother (α = .65), communication with father (α = 

.77), confidence in father (α = .83), and alienation from father (α = .77). Higher 

scores signal higher quality of communication, more confidence (mutual under-

standing, respect, and confidence) and more alienation (estrangement, isolation, 

and separation), respectively. The DDHQ was filled in by adolescents and was used 

to assess frequency of daily hassles concerning ill parents (6 items, α = .61) and fre-

quency of daily hassles concerning healthy parents (5 items, α = .71). Both parents 

answered 17 questions about the quality of marital relationship as determined with 

the Interactional Problem Solving Inventory (IPSI; Lange, 1983). High scores repre-

sent high quality of marital relationship. Total scores were calculated as the sum of 

ill and healthy parents’ scores divided by 2. The reliability of the summed scale was 

α = .87.  

9.2.3 Data analysis 

We calculated effect sizes (Cohen, 1992) for problem behavior by subtracting the 

mean of the target group by the mean of the Dutch normative sample of the YSR 

(Verhulst, Van der Ende, & Koot, 1997) and dividing the outcome by the standard 

deviation of the normative sample. To explore, the relationships between adoles-

cent problem behavior and all predictors were assessed with Pearson product mo-

ment and point-biserial correlations. Linear Mixed Modeling (LMM) was utilized to 

account for the family cluster effect, namely, that children within the same family 

are more similar to each other than children from different families, thereby violat-

ing the assumption of independence of observations. Through LMM, we can calcu-

late the Intra Class Correlation (ICC) coefficient as a measure of the dependency of 

children within families (Snijders & Bosker, 1999). 

In a specification search, we first included all predictors in LMM analyses. Sub-

sequently, we removed predictors with non-significant effects stepwise, in reversed 

order of significance, until only significant effects remained (alpha = 5%). Model fit 

was evaluated by calculating the Chi-square test as the difference between the log 

likelihood between two nested models. For completeness, we also report the 

Akaike Information Criterion (Akaike, 1974) and Schwarz’s Bayesian Criterion (Sni-

jders & Bosker, 1999). At last, we calculated the explained variance of the predictor 

set in the final models. The assumptions for the statistical analyses were satisfied 
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after checking for outliers and distribution. All analyses were conducted using SPSS, 

version 17.0. 

9.3 Results 

9.3.1 Raw and T-scores of problem behavior in adolescents 

Only 5% of the respondents had a few missing values which were substituted 

through Expectation Maximization, assuming missing at random (Graham, 2009). 

Table 9.2 provides an overview of available descriptive statistics and the means and 

standard deviations of problem behavior in the target group and in the Dutch nor-

mative sample (Verhulst, van der Ende, & Koot, 1997). The normative sample con-

sists of 11–18 year old children who had not been referred to professional counsel-

ing until 12 months prior to assessment of the YSR. The distribution of gender in our 

sample and the normative sample were very similar. Our sample had a slightly high-

er SES than the normative sample, but this difference was small. For girls and boys 

in the target group, respectively, the effect sizes for internalizing problem behavior 

(Cohen’s d = .06, d = -.06) were negligible or small (Cohen, 1992). However, com-

pared to the Dutch normative sample, the percentages of clinical cases of internaliz-

ing behavior were elevated for both girls and boys. The effect for adolescents’ ex-

ternalizing problem behavior was negative, meaning that girls and boys in the target 

group showed less externalizing problems than the normative sample (d = -.48, d =  

-.47, respectively). 
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Table 9.2 

Comparisons between Our Sample (Target Group) and the Dutch Normative Sample on Problem Behavior  

 Target group  Normative sample 

 83 girls  

(51.9%) 

77 boys  

(48.2%) 

 521 girls  

(51.3%) 

495 boys 

(48.7%) 

Mean SES (SD) 4.91 (1.90)  4.50 (-) 

Age range 10–20 years  11–18 years 

Internalizing problems      

     Raw score mean (SD) 11.06 (8.75) 8.01 (8.24)  10.64 (6.93) 8.35 (5.65) 

     T-score mean (SD) 49.93 (12.10) 48.31 (12.49)  50 (10)* 50 (10)* 

     Subclinical n (%) 9 (10.8%) 4 (5.2%)  8.0% 8.0% 

     Clinical n (%) 10 (12.0%) 9 (11.7%)  8.0% 9.0% 

Externalizing problems      

     Raw score mean (SD) 6.96 (5.27) 8.19 (5.45)  9.80 (5.90) 11.23 (6.41) 

     T-score mean (SD) 44.82 (10.01) 44.96 (9.53)  50 (10)* 50 (10)* 

     Subclinical n (%) 2 (2.4%) 2 (2.6%)  8.0% 8.0% 

     Clinical n (%) 3 (3.6%) 4 (2.6%)  8.0% 9.0% 

Note. The target group refers to children of parents with a chronic medical condition. SES = socioeco-

nomic status. In our study, SES was measured on an 8-point scale, while in the Dutch normative sample, a 

6-point scale was used according to Westerlaak, Kropman, and Collaris (1975). We corrected the mean in 

the normative sample by a factor of 1.33 for the sake of comparibilty.*By Achenbach’s definition (Achen-

bach, 1991b).  

9.3.2 Relationships between adolescent problem behavior and risk factors 

Child characteristics. Girls and older adolescents displayed comparatively more 

internalizing problems, see Table 9.3. Children’s caregiving responsibilities and fre-

quency of household chores were positively associated with internalizing problem 

behavior. High correlations with both problem behaviors were apparent for two of 

the variables measuring caregiving impact (i.e., activity restrictions and feeling of 

isolation) and for frequency of daily hassles affecting personal life.  

Parent characteristics. Depressive symptoms in ill and healthy parents were in-

volved in a positive relationship with the adolescent’s internalizing problem behav-

ior. Spousal caregiver strain was positively related to both problem behaviors.  

Illness-related characteristics. Internalizing problem behaviors correlated with 

parents’ role limitations due to emotional problems and bodily pain, and unpredict-

ability of parental illness.  

Family characteristics. The quality of marital relationship was negatively related 

to externalizing problem behavior. The quality of parent attachment and daily has-

sles concerning ill and healthy parents showed significant correlations with both 

problem behaviors.  
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Table 9.3 

Correlations between Predictors and Adolescent Problem Behavior and Explained Variances of the Predictors at the 

Individual and Family Level 

 Internalizing problems  Externalizing problems 

 Correla-

tion 

R² 

indiv. 

level 

R² 

family 

level 

 Correla-

tion 

R² 

indiv. 

level 

R² 

family 

level 

Children        

   Gender .18* .02 .01  -.11 .01 .02 

   Age .17* .02 .03  .10 .00 .02 

   YCOPI caregiving responsibilities .21** .04 .05  .08 .13 .12 

   YCOPI activity restrictions .49*** .24 .27  .33*** .04 .04 

   YCOPI feeling of isolation .68*** .45 .48  .35*** .13 .18 

   DCI frequency of household chores .22** .04 .06  .08 .00 .01 

   DCI frequency of caregiving tasks  .07 -.01 -.01  .08 .00 .00 

   DDHQ frequency of daily hassles affecting personal life .68*** .45 .49  .41*** .15 .19 

Parents        

   Ill parent’s gender  .02 -.01 -.01  .06 .00 .00 

   Ill parent’s age .04 .00 -.01  .01 .00 .01 

   Healthy parent’s age .07 .00 .00  .03 -.01 .03 

   BDI (ill parent) .16* .02 .02  .14 .01 .02 

   BDI (healthy parent) .18* .03 .07  .10 .01 .04 

   CSI (healthy parent) .31 .08 .11  .27 .06 .12 

Illness        

   Illness duration .06 .00 -.01  -.06 .00 -.01 

   SF-36 physical functioning -.07 .00 -.01  -.07 .00 -.01 

   SF-36 social functioning -.14 .00 .01  -.13 .00 .02 

   SF-36 role limitations due to physical health  -.02 -.01 -.01  .01 .00 -.01 

   SF-36 role limitations due to emotional functioning -.17* .02 .03  -.12 .00 .01 

   SF-36 bodily pain                -.21** .03 .04  -.14 .01 .02 

   SF-36 general health perception .09 .00 -.01  .06 .00 .00 

   Unpredictability of the ill parent’s condition .20* .03 .05  .11 .00 .00 

Family        

   SES -.12 .01 .02  -.12 .00 .01 

   IPSI -.13 .00 .01  -.18* .02 .08 

   IPPA communication with mother -.24** .06 .06  -.30*** .08 .11 

   IPPA confidence in mother -.41*** .16 .19  -.37*** .13 .18 

   IPPA alienation from mother .55*** .29 .33  .49*** .24 .27 

   IPPA communication with father -.29*** .08 .09  -.30*** .08 .11 

   IPPA confidence in father -.31*** .09 .10  -.31*** .09 .12 

   IPPA alienation from father .38*** .14 .14  .40*** .16 .18 

   DDHQ frequency of daily hassles (ill parent)  .50*** .24 .24  .36*** .12 .16 

   DDHQ frequency of daily hassles (healthy parent)  .40*** .16 .19  .23** .05 .09 

Note. Indiv. = individual. R² = explained variance. YCOPI = Young Caregiver Of Parent Inventory, DCI = Dutch Caregiv-

ing Inventory, DDHQ = Dutch Daily Hassles Questionnaire, BDI = Beck Depression Inventory, CSI = Caregiver Strain 

Index, SF-36 = Medical Outcome Study Short Form-36, SES = socio-economic status, IPSI = Interpersonal Problem 

Solving Inventory, IPPA = Inventory of Parent and Peer Attachment. Correlations are tested at a 5% level of signifi-

cance without accounting for the inflation of familywise error rates. 

*p < .05.   **p < .01. ***p < .001. Significance tests are two-tailed.
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9.3.3 Explanatory models of problem behavior 

In the empty model, the ICC for internalizing problem behavior was ρ = .44, meaning 

that 44% of the total variance in internalizing problem scores was attributable to 

differences between families. For externalizing problem behavior, the ICC of the 

empty model was ρ = .19. For the predictor variables, explained variances at the 

individual and family level are listed in Table 9.3. Family characteristics generally 

explained more variance than other variables. The explained variances of adoles-

cents’ feeling of isolation and frequency of daily hassles affecting personal life were 

also high. Overall, the sum of explained variances for internalizing problem scores 

was higher than for externalizing problem scores. 

The models with multiple predictor variables (Table 9.4) are based on the data 

of 160 adolescents excluding variables reported by healthy spouses (age, depres-

sion, caregiver strain, and marital functioning). For internalizing problem behavior, 

significant predictors were illness duration, adolescents’ frequency of daily hassles 

affecting personal life, feeling of isolation, and alienation from the mother. At the 

individual and family level, respectively, 58% and 61% of the internalizing problem 

scores was explained by these predictors. The deviance test showed that the final 

model fitted the data better than the empty model, χ²(4) = 127.74, p < .01. External-

izing problem behavior was predicted by adolescents’ gender (male), daily hassles 

concerning ill parents, and alienation from mothers and fathers. These predictors 

explained 34% and 42% of the variability in externalizing problem scores at the 

individual and family level, respectively. The improvement in model fit was signifi-

cant, χ²(4) = 62.92, p < .01.  

To explore possible effects of healthy spouse variables, we excluded single par-

ent families from the data set, fitting alternative models for 138 adolescents with 

two parents. For internalizing problem behavior, the extended model additionally 

contained adolescents’ frequency of caregiving tasks (regression estimate = -.51, p = 

.01), caregiver strain of healthy parents (estimate = .41, p = .02), social functioning 

of ill parents (estimate = .04, p = .05), and adolescents’ daily hassles concerning ill 

parents (estimate = .56, p = .01). The extended model for externalizing problem 

behavior included the same variables as in the main model except for frequency of 

daily hassles concerning ill parents. 

9.4 Discussion 

This study shows that the variance in adolescent internalizing problem scores was 

predicted by child characteristics (feeling of isolation and frequency of daily hassles 

affecting personal life), illness duration, and family characteristics (alienation from 

mother). These predictors explained the majority of the variability in internalizing 

problem scores of siblings within families and adolescents from different families. 
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Concerning internalizing behavior, our findings supported the predictive model. 

Notably, a high extent of internalizing problem scores was explained by family 

membership. Thus, controlling for the family cluster effect was adequate and in-

creased the accuracy of our predictive model. Parent characteristics did not act as 

direct effects on adolescent problem behavior, except for caregiver strain of the 

healthy spouse in the extended model. Externalizing problem behavior was pre-

dicted by the child’s gender (male) and family characteristics (i.e., daily hassles con-

cerning ill parents and alienation from parents). However, these predictors barely 

explained 35–42% of the within-family and between-family variance in externalizing 

problem scores, meaning that the emerging risk factors did not predict adolescent 

problem behavior accurately. Our predictive model for externalizing problems 

seems to be less adequate because both parent and illness-related characteristics 

did not have direct effects. Additionally, the effects with significance explained a 

relatively low percentage of the variance in problem scores. In line with our hy-

potheses, demographic characteristics were less relevant than other characteristics 

with the exception of the finding that being a boy was a predictor for externalizing 

problems. This finding underlines the importance of examining possible gender 

differences regarding particular risk factors associated with externalizing behaviors. 

The explained variances of certain child characteristics (i.e., feeling of isolation, 

activity restrictions, and frequency of daily hassles affecting personal life) were high. 

These characteristics showed high correlations with both internalizing and external-

izing problems. Concerning parent characteristics, the explained variances were low 

and only depression had a small positive link to internalizing problems. In regard of 

illness-related characteristics, the explained variances were also low and only a few 

characteristics had a significant correlation with children’s internalizing problems. 

Most family characteristics (e.g., quality of parent attachment and frequency of 

daily hassles concerning both parents) displayed high explained variances and 

strong associations with both problem behaviors. The fact that alienation from par-

ents predicted both types of problem behavior suggests that parent attachment, 

specifically the degree of children’s estrangement, isolation, and separation from 

the parent, is an important variable in the screening for adolescent problem behav-

ior (Lubkin & Larsen, 2006; Metzing-Blau & Schnepp, 2008; Peters & Esses, 1985). 

Our results provide more evidence for attachment theory than for our predictive 

model as depicted in Figure 9.1.  

According to attachment theory, parents play a significant role in comforting 

their children who feel threatened by stressful life events such as chronic illness. 

Especially when parents are too alienated to support their children, adolescents 

seem to develop problems (Quinn-Beers, 2001). It can be argued that attachment 

issues are a result of parentification, meaning that children feel and act like parents 

who care for other family members and become estranged from their father and 

mother due to the role reversal of caregiver and care receiver (Earley & Cushway, 
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2002). Attachment issues in our sample were reflected in high correlations between 

problem behavior and the quality of parent attachment (i.e., communication with 

parents, confidence in parents, and alienation from parents). On the contrary, Ire-

land and Pakenham (2010) found that attachment security towards the ill/disabled 

parent was not associated with child adjustment. They concluded that adolescent 

caregiving experiences and the attachment to the healthy spouse may moderate 

the effects of parent attachment. On several points, however, the study of Ireland 

and Pakenham differed from ours. Firstly, Ireland and Pakenham also included pa-

rental mental illness and children were up to 25 years old. Secondly, while using the 

same instrument for parent attachment as in this study, they measured child ad-

justment with a much shorter questionnaire (i.e., Strengths and Difficulties Ques-

tionnaire) from Goodman, Meltzer, and Bailey (1998). This instrument does not 

assess internalizing problems and may not be as sensitive as the YSR to detect spe-

cific adjustment problems in the target group.  

In line with previous studies (Korneluk & Lee, 1998), the target group displayed 

a slightly increased risk for internalizing problems considering the percentages of 

clinical cases. To compare, in the Dutch normative sample of the YSR, only 8% of 

girls and 9% of boys are categorized as clinical cases, while these percentages are 

clearly higher in our sample (12% for girls and 11.7% for boys). On the one hand, 

this could mean that the target group is better-off than what we expected. On the 

other hand, our findings may reach beyond the data. For example, it is possible that 

adolescents cope well in the sense that they do not appear to have developed in-

ternalizing problems but may experience other concerns. In addition, Ferdinand 

(2008) demonstrated that the anxious/depressed scale of the YSR predicted DSM-IV 

disorders only moderately, so no psychiatric conclusions should be drawn about 

adolescents in our sample. It may be concluded that the relative predominance of 

internalizing problems incorporates reports of the target group being confronted 

with themes as loss, bereavement, and unpredictability of parental health. This 

trend may also be a consequence of worries about caregiving responsibilities 

(Pakenham & Bursnall, 2006; Spira & Kennemore, 2000). The target group fre-

quently recollects their childhood as growing up too fast, taking on responsibilities 

which interfere with leisure activities. These caregiving responsibilities may be ac-

companied by fatigue, social isolation, vigilance, and fears of having done some-

thing wrong (Böstrom, Ahlstrom, & Sunvisson, 2006; Pakenham et al., 2006). Con-

cerning gender differences, girls scored in the subclinical spectrum of internalizing 

problems more frequently than boys. As such, our results are congruent with previ-

ous findings suggesting that especially girls experience anxieties about altered fam-

ily roles and the recurrence of illness symptoms in their parent. Girls also fear be-

coming ill themselves (Quinn-Beers, 2001). Withal, we found no gender differences 

in clinical cases and problem scores. Regarding that girls in the normal population 

show more internalizing behavior and less externalizing behavior than boys (Bon-
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gers, Koot, Van der Ende, & Verhulst, 2003; Verhulst, Van der Ende, & Koot, 1997), 

our results confirm that gender differences are less pronounced in children with 

parental CMC (Sieh et al., 2010a). Possibly, the impact of parental CMC evens up 

gender differences in the sense that both boys and girls are confronted with a life-

event that may be life-threatening and highly stressful. Both girls and boys are fre-

quently required to assist in caregiving tasks, which are rather classified as an activ-

ity of girls. To support this notion, we exploratively tested gender differences in 

caregiving responsibilities, frequency of household chores, and frequency of care-

giving tasks, and we found no significant effect.  

In stark contrast, our sample displayed few externalizing problems, endorsing 

the idea that somatic complaints and anxious, depressive, and withdrawn behavior 

constitute a specific problem area (Sieh et al., 2010a). The fact that externalizing 

problems are rare suggests that adolescents with chronically ill parents are not a 

risk group by definition. It is plausible that our sample showed less externalizing 

problem because we included other medical conditions than studies presenting 

elevated levels on externalizing problems. For instance, Siegel et al. (1992) may 

have found a significant effect for externalizing problems because they examined 

children within the last half year of a terminal diagnosis. Significant effect sizes are 

also observed for children of parents with HIV (Hough, Brumitt, Templin, Saltz, & 

Mood, 2003; Tompkins & Wyatt, 2008) and for children in non-cancer studies (Sieh 

et al., 2010a), so certain medical diagnoses of the parent may be linked to larger 

effects for externalizing problems in children. Another option is that internalizing 

problems buffer against developing externalizing problems. Adolescents with ele-

vated levels of anxiety or fearfulness are possibly less prone to engage in risk behav-

iors that are included in the externalizing problem scale. Parental CMC is a life-event 

for the whole family. A possible explanation for the predominance of internalizing 

behavior in the target group is that children may learn about the limited life expec-

tancy of their parent; they question issues like genetic heredity and may start wor-

rying about their own fate. Internalizing behaviors presumptively correspond better 

to insecurities about personal integrity than externalizing behavior such as lashing 

out at others. In addition, it may be difficult to blame others because a chronic ill-

ness is not intentionally inflicted by another person and rather stresses children’s 

powerlessness. Another possible reason for the underrepresentation of externaliz-

ing problems is that children develop empathy being surrounded by a parent who 

can be weak and needy, and therefore, they see no justification to act out. Similarly, 

adolescents adopting caregiving responsibilities may perceive parental authority 

themselves and feel no need to break rules.  

Our results have to be interpreted with some caution. First, when evaluating 

the significance of correlations in Table 9.3, we did not take possible inflation of the 

familywise error into account. However, if none of the correlations had actually 

been larger than zero, then the false discovery rate would have been two. Yet, for 
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internalizing problems, 19 out of 32 correlations (59%) were significant. For exter-

nalizing problems, 12 correlations (38%) were significant. As the number of signifi-

cant correlations for both internalizing and externalizing problem behaviors ex-

ceeded the number of chance results by far, we do not consider the significant re-

sults as chance results. Regarding the high number of predictors, it is questionable 

whether the sample size was large enough to fit the models. With low sample sizes, 

linear models are prone to overfitting the data, threatening the model generalizabil-

ity. The amount of explained variance as indicated by R-squares may consequently 

be inflated (Snijders & Bosker, 1999; Tabachnick & Fidell, 2007). Second, the re-

cruitment method and specific sample characteristics possibly influenced our results 

or induced selection bias. Only highly impairing medical conditions were considered, 

so the results do not apply to all adolescents with parental CMC. In addition, our 

sample was recruited through care institutions that provide access to health care. 

Most families had an adequate income and the average socio-economic status may 

be considered medium to high. Likewise, we asked the whole family to participate. 

It may be assumed that participating families were more cohesive because they 

were open enough to discuss illness-related matters. Children who participated may 

have benefited from the openness of parents to participate in a study that poten-

tially uncovers sensitive issues. In like manner, children completed the question-

naires with other family members in the same room or building. Although the re-

search assistants clearly communicated the confidentiality of self-report, children 

may have felt inhibited because of the mere presence of their parents. We there-

fore believe that our sample may have lower problem scores than an average child 

with parental CMC. Further, our sample consisted of Caucasian families of Western 

culture. Chronic illness has a different meaning depending on how the culture iden-

tifies symptoms and decides what is to be considered deviant and adaptive behav-

ior. Culture dictates both illness manifestation and resources allocated to the defini-

tion of illness (Helman, 2007). Third, we did not classify illness into distinct types, for 

example, diagnoses with non-fatal, possibly fatal and fatal outcomes (Rolland, 

1999). Within our diagnostic sample, illness types greatly varied because we in-

cluded several different diagnoses. With such a mixed illness sample, it was difficult 

to generate large subsamples defined by parental illness type, and it was beyond 

the scope of our paper to test an illness classification system. Nevertheless, the 

influence of parental illness type on adolescent problem behavior could be of inter-

est for future studies. Fourth, our study did not focus on positive outcomes, such as 

prosocial behavior, however, some studies suggest that offspring encounter few 

problems (Annunziato, Rakotomihamina, Rubacka, 2007; Visser et al., 2007) and 

may benefit from their situation by developing caregiving skills that nurture their 

self-esteem and sense of identity (Newman, 2002). Fifth, we did not include hetero-

reported problem behavior, which may have led to the issue of common-method 

variance, meaning that self-reported behavior correlates more strongly with other 
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self-reported behavior than with hetero-reported behavior (Grills & Ollendick, 2003; 

Podsakoff, MacKenzie, Lee, & Podsakoff, 2003; Visser et al., 2005). Notwithstanding, 

the risk of common-method variance often is less important than assumed (Spector, 

2006). Last but not least, we did not compare the target group to children with no 

history of parental illness, meaning that we are unable to verify whether the emerg-

ing risk factors are specific for problem behavior in the target group. Future re-

search should examine a culturally diverse sample, apply an illness classification 

system and make use of a comparison group. There should also be deeper focus on 

positive outcomes of the target group, such as caregiver competence, empathy, and 

prosocial behavior. In addition, assessing problem behavior should be based on 

reports of multiple informants. 

In sum, our study confirms that adolescents with a chronically ill parent display 

slightly more internalizing problems than other children (Sieh et al., 2010a). This 

seems to be mainly due to adolescents’ feeling of isolation, daily hassles affecting 

their social and school life, and a lower quality of mother-child attachment. Exter-

nalizing problems were not common in our sample, affirming that adolescents with 

chronically ill parents do not form a risk group by definition. On the one hand, ex-

ternalizing problems are rare and research sustains that the target group is empow-

ered by the experience of caring and can be defined as strong, resilient, hopeful, 

and skilled (Lackey & Gates, 2001). On the other hand, our results suggest that in-

ternalizing problems constitute an idiosyncratic problem area with specific risks for 

the target group. Future research should focus on risk factors for adolescent prob-

lem behavior at the individual and family level, aiming to prevent long-term prob-

lems. Preventive steps are necessary to guarantee that parental illness does not 

pose an increased risk for problem behavior in children. Throughout the chronic 

stage of illness, it is recommendable to use a family-centered approach focusing on 

strengths and needs of all family members (Visser-Meily et al., 2005a). Families may 

benefit from sustenance and hope for caregivers. It is important to promote emo-

tional and social support within the family and from peers and professionals to 

improve the developmental prospect of children with a chronically ill parent. 
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Table 9.4 

Fixed and Random Effects of the Predictors of Internalizing and Externalizing Problem Behavior in Adolescents with a Chronically Ill Parent 

 Internalizing problem behavior Externalizing problem behavior 

 Empty Model  Final model 

 

Empty Model Final model 

 Estimate SE  Estimate SE  Estimate SE  Estimate SE 

Fixed effects (effects assumed to be consistent across families)           

  Within family             

      Child Gender (male = 1, female = 2)          -1.88** .71 

      DDHQ frequency of daily hassles affecting personal life    .72*** .15       

      YCOPI feeling of isolation    1.03*** .19       

      DDHQ frequency of daily hassles (ill parent)          .26* .12 

      IPPA alienation from mother    .94*** .26     1.03*** .20 

      IPPA alienation from father          .53** .15 

  Between family             

      Illness duration    .11* .05       

Random effects (effects assumed to be variable across families)           

      Intercept 9.70*** .78  -2.79 1.52  7.51*** .46  5.51 3.73 

      Within-family variance 41.34 7.14  20.45 3.46  23.75 4.02  19.22 3.13 

      Between-family variance 32.79 9.36  10.46 3.79  5.69 3.67  .63 2.32 

Explained variance (within family)  58.3%   33.5% 

Explained variance (between-family)¹  61.3%   41.7% 

Fit indices    

      Akaike Information Criterion
 
 1130.44 1002.70  995.33 932.41 

      Schwarz’s Bayesian Criterion 1136.57 1008.78  1001.47 938.49 

Note. N = 160 adolescents from 100 families. YCOPI = Young Caregiver Of Parent Inventory, DCI = Dutch Caregiving Inventory, DDHQ = Dutch Daily Hassles Questionnaire, 

CSI = Caregiver Strain Index, SF-36 = Medical Outcome Study Short Form-36, IPPA = Inventory of Parent and Peer Attachment. ¹Variance calculated assuming families to 

have two children on average. 

*p < .05.   **p < .01. ***p < .001. Significance tests are two-tailed. 
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Abstract 

A large body of evidence suggests that the risk for adjustment difficulties in children 

of parents with a chronic medical condition (CMC) depend on a number of demo-

graphic, illness-related, child adaptational, and family characteristics. In particular, 

internalizing problems are common in children with parental CMC. This longitudinal 

study describes the development and psychometric properties of the Screening 

Instrument for Adolescents of Parents with Chronic Medical Condition (SIAPCMC), a 

measure that is intended to assess the risk for clinical levels of internalizing problem 

behavior. Based on a meta-analysis and empirical research, risk factors for internal-

izing problem behavior were identified and converted into a set of key questions. 

Finally, questions with high predictive value for internalizing problems were se-

lected, yielding an 8-item measure. The SIAPCMC items cover caregiving character-

istics, daily hassles affecting personal life, child report of stress, active problem 

solving, and quality of parent attachment. From 149 adolescents (age range = 10–20 

years, mean age = 15.5, number of families = 104) who participated at Time 1, 120 

adolescents also completed questionnaires 1 year later (Time 2). Adolescents filled 

in a test battery including the SIAPCMC, Dutch Daily Hassles Questionnaire, Dutch 

Stress Questionnaire for Children, Utrecht Coping List - Adolescent version, and 

Youth Self-Report. We estimated reliability, validity, sensitivity, and specificity of the 

SIAPCMC. The SIAPCMC showed excellent reliability (Cronbach’s alpha = .90, Time 1; 

α = .88, Time 2) and satisfactory repeated measures correlation (r = .67) over 1 year. 

The indices for construct and predictive validity were good. The SIAPCMC proved to 

be sensitive in identifying children with future internalizing problems. Our results 

indicate that the SIAPCMC has sound psychometric properties and can be further 

investigated in larger samples, starting clinical implementation. 
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10.1 Introduction 

A substantial part of children growing up with a parent affected by a chronic medi-

cal condition (CMC) is exposed to an increased risk for internalizing problems. The 

possibility of externalizing problems is only slightly higher (Sieh, Meijer, Oort, Visser-

Meily, & Van der Leij, 2010a) or even lower than in the normal population (Bark-

mann, Romer, Watson, & Schulte-Markwort; Sieh, Visser-Meily, & Meijer, 2011; 

Sieh, Visser-Meily, & Meijer, 2012f; Visser et al., 2007; Welch, Wadsworth, & Com-

pas, 2007). The number of children with parental CMC is expected to rise due to 

several reasons. First, an augmenting number of parents are conceiving children at 

an older age, while chronic diseases tend to become more common with age. Sec-

ond, the prevalence of autoimmune diseases, such as rheumatoid arthritis, multiple 

sclerosis, and neuromuscular disease in younger age groups is rising (Bach, 2008). 

Third, cardiovascular diseases and cancer show higher survival rates and are accom-

panied with more disabilities, so medical progress is also contributing to a higher 

prevalence of children with parental CMC (Bach, 2008; Lubkin & Larsen, 2006, Shi-

fren & Kachorek, 2003).  

Although many studies (Korneluk & Lee, 1998; Sieh et al., 2010a; Sieh, Visser-

Meily, Oort, & Meijer, 2012f) have identified risk factors for problem behavior in 

children with parental CMC, to our knowledge, no study has designed an instrument 

to assess the risk for future problem behavior in this specific group. Pakenham, 

Bursnall, Chiu, Cannon, and Okochi (2006) developed the Young Caregiver of Parent 

Inventory (YCOPI) that taps prominent caregiving themes in order to delineate areas 

to be targeted by rehabilitation services and social policy. For this purpose, they 

examined the psychosocial impact of caregiving in 100 young caregivers compared 

to 145 non-caregivers in Australia. They delivered important work by identifying 

core themes such as impact of caregiving, which appeared to be related to stress 

and coping variables. The current study is conducted in the Netherlands and aims to 

develop a screening instrument that can detect clinical levels of future internalizing 

problems in adolescents with parental CMC. 

In consideration of the high prevalence of internalizing problems among chil-

dren with parental CMC and in support of the widespread use of the Youth Self-

Report in this specific group (YSR; Achenbach, 1991; Sieh et al., 2010a), we chose 

the internalizing scale of the Youth Self-Report (YSR) as the criterion in the devel-

opment of the Screening Instrument for Adolescents of Parents with Chronic Medi-

cal Condition (SIAPCMC), see Table 10.1. Specifically, the SIAPCMC focuses on clini-

cal levels of internalizing problems which refer to anxious, depressed, and with-

drawn behavior, and somatic complaints that require professional help.  

The development of the SIAPCMC involved two stages: (1) meta-analytical and 

empirical research to assess risk factors for internalizing problems and (2) longitudi-

nal research to identify a set of key questions with high predictive value for internal-
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izing problems. Meta-analytical and empirical research revealed that the most im-

portant domains related to the child’s internalizing problems are family functioning 

variables and child adaptational processes, that is, cognitive processes, methods of 

coping, and child report of stress (Sieh et al., 2010a; Sieh, Meijer, & Visser-Meily, 

2010b; Sieh, 2011; Sieh, Dikkers, Visser-Meily, & Meijer, 2012a; Sieh, Oort, Visser-

Meily, & Meijer, 2012c; Sieh et al. 2012f). Sieh et al. (2012f) found that almost 60% 

of the variance in internalizing problems was related to illness duration, and adoles-

cents’ feeling of isolation, daily hassles affecting personal life, and alienation from 

the mother. Structural equation modeling (Sieh et al., 2012c) delivered evidence 

that especially child adaptational processes were associated with the child’s inter-

nalizing problems. The child’s perception of daily hassles and stress showed strong 

direct associations with internalizing problems. The unpredictability of parental 

illness was not directly related to adolescents’ internalizing problems, but it was 

linked to children’s coping skills. In sum, the most salient variables and domains that 

emerged from our previous quantitative studies were unpredictability of parental 

illness, illness-related preoccupations, caregiving-related characteristics (caregiving 

responsibilities, activity restrictions, and feeling of isolation), daily hassles, and par-

ent attachment.  

The current longitudinal study aims to identify items with high predictive value 

for internalizing problems in a new sample of adolescents and to examine psycho-

metric properties of the SIAPCMC. Reliability indices (i.e., Cronbach’s alpha and 

repeated measures correlation), construct validity (convergent, concurrent, and 

discriminant validity), and predictive and incremental validity of the SIAPCMC are 

assessed. Further, we determine sensitivity, specificity, and the odds ratio to iden-

tify children who are at risk for clinical levels of future internalizing problems. 

We assume that scores of the SIAPCMC will be positively related to high unpre-

dictability of parental illness, high frequency of illness-related preoccupations, high 

caregiving impact, elevated stress, low coping skills, and low quality of parent at-

tachment (Pakenham et al., 2006; Rolland, 1999; Sieh, Dikkers, Visser-Meily, & Mei-

jer, 2012a; Sieh et al., 2012f). We further hypothesize that the correlations between 

the SIAPCMC and the YSR will be significant. Specifically, the correlations with inter-

nalizing scores are expected to be stronger than the correlations with externalizing 

scores (Sieh et al., 2010a). We also expect the SIAPCMC to show stronger correla-

tions with scales that are categorized into the internalizing or externalizing spec-

trum than scales that are not (i.e., social problems, thought problems, attention 

problems, and school problems). 
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10.2 Method 

10.2.1 Participants 

Participants included adolescents aged 10 to 20 years who lived at home at the first 

measurement. To be included, adolescents had to live with one or two parent(s) 

with one or more CMC’s for at least 6 months. Parents with CMC needed to agree 

with the participation of their child and were required to complete a short ques-

tionnaire about their disease and demographic characteristics. Exclusion criteria for 

adolescents were insufficient command of Dutch, being diagnosed with a severe 

somatic disease or cognitive disabilities. Having a light somatic disease like asthma 

was not an exclusion criterion for participants. Of 239 adolescent participants who 

contacted us, 227 adolescents were eligible for participation. The non-eligible par-

ticipants were: not meeting the diagnostic criteria for parental CMC (n = 4), too old 

(n = 4), too young (n = 3), ill themselves (n = 1), or not living at home (n = 1). Of 227 

potential participants, 65 adolescents refrained from participation without indicat-

ing a reason. Three children reported other priorities and three children found the 

questionnaires too long. Of the 156 children who participated, 149 participants 

from 104 families completed all questionnaires at Time 1, resulting in a family-child 

ratio of 1.43 and a response rate of 65.6%. Of the 149 children, 120 children (80.5%) 

completed the test battery at Time 2. The lag between Time 1 and Time 2 was 11.3 

months on average (SD = .31 months). Children dropping out did not significantly 

differ from other children concerning children’s gender and age, SIAPCMC scores, 

internalizing problems, or any other measure used in this study (p > .05). 

10.2.2 Procedure 

Between January and April 2011, potential participants were recruited through 

youth organizations, rehabilitation centers, and community centers across the 

Netherlands. In total, 3,000 brochures with information about the research project 

were sent to hospitals and societal, health, and youth organizations. Apart from 

that, we posted information about the project on the websites of more than 100 

organizations. Also, professionals of participating institutions provided additional 

information about this study and invited potential families to participate. Potential 

participating children could contact the project manager by mail, phone, or by way 

of a dedicated website (www.ziekeouder.com) in order to receive more information 

and an informed consent form. Parents received a brochure and a short question-

naire including questions about illness-related and demographic data. After written 

informed consent had been given by parents and children, the participating adoles-

cents received a login code to complete a test battery on the internet (Time 1). 

Eleven months after the first measurement, adolescents received a reminder by e-
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mail to complete the test battery for the second time (Time 2). Adolescents re-

ceived a cinema ticket worth 10 Euro each time after completing the question-

naires. The study was approved by the ethical commission of the research institute 

of Child Development and Education of the University of Amsterdam. 

10.2.2 Measures 

Screening Instrument for Adolescents of Parents with Chronic Medical Condition  

To develop the Screening Instrument for Adolescents of Parents with Chronic Medi-

cal Condition (SIAPCMC), we created 10 key items covering domains which ap-

peared to be related to children’s internalizing problems (Sieh et al., 2010a, 2010b, 

2012c, 2012f). The first item (i.e., The condition of my parent is unpredictable) cov-

ered the unpredictability of parental illness which is a construct that originates from 

Pakenham et al. (2006). The second item (i.e., I often have to help out in the house-

hold) tapped the subscale frequency of household chores of the Dutch Caregiver 

Inventory (Meijer, Van Oostveen, & Stams, 2008). The third item was related to the 

subscale frequency of daily hassles from the Dutch Daily Hassles Questionnaire 

(DDHQ), which was designed by Dufour, Meijer, Van de Port, and Visser-Meily 

(2006). Another item reflected the change of the parent-child relationship due to 

parental illness, which specifically targets parent attachment related to parental 

CMC. One question covered preoccupations about the home situation, which may 

inherently be affected by illness-related symptoms. Three items were inspired by 

the subscales caregiving responsibilities, activity restrictions, and feeling of isolation 

from the YCOPI (Pakenham et al., 2006). The SIAPCMC also included a question that 

reflects the child’s perception of global psychological stress. This item was formu-

lated on grounds of the Dutch Stress Questionnaire for Children (SVK) from Hartong 

et al. (2003). The last item tapped active problem solving and was inspired by the 

Utrecht Coping List - Adolescent version (UCL-A) from Schreurs, Willige, Van de 

Tellegen, and Brosschot (2003). 

A Principal Component Analysis (PCA) was conducted, showing that the first 

two items (unpredictability of parental illness and frequency of household chores) 

were not related to the other items. These two items also reduced the reliability 

and sensitivity of the SIAPCMC, so we discarded them. Finally, the SIAPCMC con-

sisted of 8 newly formulated items representing worries about the situation and 

mutual relationships, difficulties in coping, and caregiving burden, see Table 10.1. A 

PCA showed that the first and only component accounted for 58.7% of the variance. 

According to the Kaiser-Meyer-Olkin (KMO) measure, the sampling was adequate. 

At Time 2, this component explained 56.6% of the variance. The SIAPCMC items are 

scored on a scale from completely not true (0) to completely true (4), generating 

scores with a minimum of zero and a maximum of 32. Higher scores of the SIAPCMC 

are an indication of higher risk for clinical levels of internalizing problem behavior.  
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Other measures   

Unpredictability of illness. Respondents rated the extent to which they agreed 

with each of 5 items (e.g., My parent’s condition could get seriously worse without 

warning) on a 5-point scale varying between 0 (strongly disagree) to 4 (strongly 

agree). A high score means high unpredictability of parental illness (Pakenham et 

al., 2006). 

Illness-related preoccupations. Children answered 4 questions as to whether 

they worried about the ill parent, the healthy parent, worsening of parental health, 

and developing an illness themselves, using 4 response categories, that is, 1 (no), 2 

(a little bit), 3 (quite a bit), and 4 (yes), for example, “Are you worried about your 

parent who is ill?”. Higher scores represent a higher extent of illness-related preoc-

cupations. 

Caregiving variables. Adolescents completed three subscales of the Young 

Caregiver of Parent Inventory (YCOPI) from Pakenham et al. (2006). These scales 

had been (back)translated by a bilingual speaker to create the Dutch version. We 

only used three scales of the YCOPI because Dufour et al. (2006) and Meijer, Van 

Oostveen, and Stams (2008) designed a good alternative for the Dutch population. 

The three Dutch scales of the YCOPI were caregiving responsibilities, activity restric-

tions, and feeling of isolation. Adolescents rated the extent to which they agreed on 

each item using a 5-point scale from 0 (strongly disagree) to 4 (strongly agree), with 

higher scores pointing out more caregiving responsibilities, activity restrictions, and 

a stronger feeling of isolation. Examples for these scales are “Others expect me to 

help my parents”, “I feel as though I am missing out on things”, and “I sometimes 

feel alone”, respectively. 

Stress and coping variables. We measured how often children perceived stress-

ful events that had impact on their personal life, using the subscales frequency of 

daily hassles concerning parents and frequency of daily hassles affecting personal 

life from the Dutch Daily Hassles Questionnaire for Children (DDHQ), which had 

been created by Dufour et al. (2006) and Meijer et al. (2008). Daily hassles concern-

ing parents involve items like “How often do you see your ill parent being sad?” and 

“How often do you see your healthy parent being sad?”. Daily hassles affecting per-

sonal life refers to social time with friends, school duties, and the possibility of hav-

ing a job (e.g., How often does your family situation affect your homework?). The 

DDHQ was answered on a 5-point scale ranging between 0 (not at all), 1 (less than 

once a week), 2 (1-3 times a week), 3 (3-6 times a week), and 4 (daily), with higher 

scores meaning higher frequency of daily hassles. We further administered the 

Dutch Stress Questionnaire for Children (SVK), a 17-item child report measure as-

sessing psychological stress which was rated on a scale from 1 (completely not true 

for me) to 4 (completely true for me). Higher scores indicate elevated stress (Har-

tong et al., 2003). Coping behavior was measured with the subscale active problem 

solving from the Utrecht Coping List for Adolescents (UCL-A), which was rated on a 
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4-point scale varying between 1 (sometimes or never) to 4 (very often), with higher 

scores indicating better coping. This subscale of the UCL-A has 6 items (e.g., I imme-

diately do something about the problem) and is shown to be a valid and reliable 

measure (Schreurs, Van de Willige, Tellegen, & Brosschot, 1993).  

Quality of parent attachment. Adolescents answered 8 items about the attach-

ment with fathers and mothers separately, evaluating parent attachment. Items 

were part of the subscale alienation from the Inventory of Parent and Peer Attach-

ment (IPPA) from Armsden and Greenberg (1987). For the IPPA, a 4-point scale from 

1 (almost never) to 4 (almost always), was used. Higher scores designate a higher 

extent of alienation, isolation, and exclusion from the father or mother. We also 

asked children three questions whether their contact to the parent with CMC wors-

ened after the diagnosis, whether this contact changed after the diagnosis, and 

whether the contact to the healthy parent worsened after the diagnosis. When 

children had two parents with CMC, they were instructed to answer the item about 

the healthy parent as the parent with the less impairing CMC. The three items were 

recorded on a 4-point scale ranging between 1 (no), 2 (a little bit), 3 (quite a bit), 

and 4 (yes), measuring the change of parent-child relationship due to parental ill-

ness.  

Degree of self-reliance. The degree of self-reliance was operationalized with 6 

questions about specific forms of help that adolescents could long for (e.g., I would 

like to talk to peers who also have an ill parent). The six items cover psychological 

counseling, support from fellow sufferers, provision of medical information about 

parental CMC, family therapy, home visits aiming to improve the home situation, 

and information through a dedicated website. These items were scored on a 5-point 

scale from 1 (completely true) to 5 (completely not true).  

Problem behavior. Adolescent problem behavior was measured with the Youth 

Self-Report (YSR) from Achenbach (2001). Adolescents rated their behavioral prob-

lems on a 3-point scale as not true (0), somewhat/sometimes true (1), or very/often 

true (2). The YSR is a widely used instrument with good reliability and validity 

(Achenbach, 1991; Achenbach & Edelbrock, 1995). Item scores were summed to 

obtain a total score for the problem scales of the YSR. All scores of the original YSR 

were transformed into T-scores. We also generated raw scores of the subscales 

disobedient behavior and school problems according to Reitz (2004). 

Frequency of family communication. For this study, we designed a new ques-

tionnaire that measured the frequency of family communication about two specific 

topics. A 4-point scale from 1 (never) to 4 (daily) was used. The subscale communi-

cation about parental CMC included 3 items (e.g., In my family, I talk about the ill-

ness of my parent). Communication about family tasks also included 3 items (e.g., In 

my family, I reflect on tasks everybody has to do).  
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10.2.3 Data analysis 

Before developing and testing the SIAPCMC, we describe demographic characteris-

tics and present data from the YSR. This study also displays subclinical and clinical 

levels of problem behavior, which refer to symptoms for which professional help is 

desirable or required, respectively. To account for the family cluster effect, we ap-

plied linear mixed modeling to test whether the YSR and SIAPCMC scores were as-

sociated with demographic characteristics (Snijders & Bosker, 1999). We present 

reliability indices (Cronbach’s alpha at Time 1 and Time 2, and repeated measures 

correlation) of the SIAPCMC. Repeated measures correlation was determined by a 

Pearson correlation between the SIAPCMC score at Time 1 and the SIAPCMC score 

at Time 2. We do not use the term test-retest reliability because the time interval 

between test and retest is larger than the recommended range from 1 to 5 weeks 

(Wikman & Wärneryd, 1990). 

Pearson correlations between the SIAPCMC total score at Time 1 and the scores 

of other measures at Time 2 were utilized to assess the construct validity of the 

SIAPCMC (i.e., convergent, concurrent, and discriminant validity). Cohen (1992) 

attaches correlations with a value of .1, .3, and .5 to small, medium, and large effect 

sizes, respectively. Notably, these effect sizes describe 1%, 9%, and 25% of the 

shared variance, respectively. Convergent validity was tested by investigating corre-

lations between the SIAPCMC and caregiving variables, stress and coping variables, 

and quality of parent attachment. To appraise concurrent validity, correlations be-

tween the SIAPCMC with raw scores of all scales of the YSR were calculated. To 

evaluate discriminant validity, we examined correlations between the SIAPCMC and 

the frequency of family communication. Specifically, it was expected that the 

SIAPCMC would not be significantly correlated with family communication about 

the illness and about family tasks.  

To inspect predictive validity, multilevel regression analysis was performed, ex-

amining whether the scores of the SIAPCMC of Time 1 predicted internalizing, ex-

ternalizing, and total problem scores at Time 2. Tests of incremental validity were 

performed using hierarchical multilevel regression analyses with gender and age in 

the first step. In the second step, the other measures were added in separate analy-

ses. In the third step, the SIAPCMC was included to check whether the SIAPCMC still 

added explained variance after the first two steps.  

Sensitivity and specificity of the SIAPCMC were calculated based on the 

SIAPCMC score at Time 1 and the clinical range of internalizing problem scores at 

Time 2. Sensitivity is the proportion of clinical scores that are correctly identified, 

while specificity is the proportion of normal or subclinical scores that are correctly 

identified by the SIAPCMC (Altman, 1991). Sensitivity is more important in this study 

because our aim is to identify children who require help. To determine the cut-off 

score between clinical and non-clinical cases, we calculated a receiver-operator 

characteristic (ROC) curve. The ROC curve enabled us to better visualize and under-
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stand the trade-off between high sensitivity and high specificity when discriminating 

between normal and clinically abnormal values of internalizing problems in adoles-

cents. To express the predictive power of the SIAPCMC, we indicate the odds ratio 

of detecting scores in the clinical range of internalizing problems.  

As the internet application with which data were collected did not allow re-

spondents to skip questions, there were no missing data. We used SPSS, version 

20.0, to conduct the analyses. All significance tests were two-tailed. 

 

Table 10.1 

Items of the Screening Instrument for Adolescents of Parents with Chronic Medical Condition (SIAPCMC), 

Inspirational Questionnaires, and Item Total Correlations  

Item (reformulated) Inspirational questionnaire / subscale  ITC 

I often have difficulties at home DDHQ / daily hassles affecting personal 

life 

.78 

The relationship with my parents has worsened              

        because of the illness / since the diagnosis 

change of parent-child   

relationship due to parental CMC 

.58 

I am often worried about the situation at home illness-related preoccupations .78 

I have to do a lot to help others in my family YCOPI / caregiving responsibilities .62 

I often feel restricted in my leisure time YCOPI / activity restrictions  .73 

I sometimes feel excluded YCOPI / feeling of isolation .66 

I am often stressed SVK .65 

It is difficult for me to solve my problems UCL-A / active problem solving .66 

Note. ITC = Item total correlation. DDHQ = Dutch Daily Hassles Questionnaire for Children. YCOPI = Young 

Caregiver of Parent Inventory, SVK = Dutch Stress Questionnaire for Children, UCL-A = Utrecht Coping List 

- Adolescent version.
 

10.3 Results  

10.3.1 Descriptive characteristics of ill and healthy parents at Time 1 

At Time 1, the majority (70.2%) of parents with CMC were female (mean age = 46.3 

years). The mean illness duration at Time 1 was 11.76 years, varying from 6 months 

to 41.1 years. The distribution of CMC’s was as follows: rheumatoid arthritis 

(24.0%), multiple sclerosis (22.1%), neuromuscular disease (19.2%), brain damage 

(11.5%), heart disease (8.7%), spinal cord injury (6.7%), diabetes (2.9%), mixed 

(1.9%); and Parkinson, liver, or lung disease (all 1.0%). School type of parents with 

CMC greatly varied: primary school (1.0%), lower vocational education (14.7%), 

intermediate vocational education (39.2%), higher secondary and pre-university 

education (6.9%), higher education (37.2%), or other (1.0%). From these percent-

ages, it can be deducted that the mean education was high in comparison with the 

general population of the Netherlands (Statistics Netherlands, 2009). Spouses were 
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46.7 years of age. Most parents were married (85.6%). On average, married couples 

were together for 19.5 years and had two children living at home. The minority of 

parents were single (8.7%), had a long distance relationship (3.8%), or indicated 

another form of relationship (1.9%). Of the parents with CMC and their spouses, 

35.6% and 87.1%, respectively, were currently employed. All parents were Cauca-

sian, residing in the Netherlands most of their life. Five parents had a non-Dutch 

background with western cultural influences. On average, families had an income of 

2650 Euro per month after taxes (including subsidies), which is relatively low con-

sidering that the mean income for couples with children in the Netherlands was 

3958 Euro in 2010 (Statistics Netherlands, n.d.). The majority (53.4%) of parents 

reported loss of income due to parental CMC (mean = 560 Euro per month after 

taxes). The vast majority of parents with CMC (92%) received a statutory disability 

payment. According to parents, more than a third of their families had received 

some form of family counseling before Time 1. Half of the parents with CMC had 

received psychological counseling following their diagnosis, which was part of the 

multidisciplinary treatment. 

10.3.2 Descriptive statistics of adolescents at Time 1 

The sample at Time 1 included 149 adolescents (59.7% female, mean age = 15.5 

years, age range = 10.1 to 20.6 years). Children were in primary school (16.8%), 

general transition class (7.4%), prevocational education (18.1%), lower vocational 

education (12.1%), higher secondary education (12.1%), pre-university education 

(14.1%), higher education (13.4%), special education (1.3%), or another school type 

(4.7%). Almost every fourth child (24.8%) ever failed a school year, while Sieh, Vis-

ser-Meily, and Meijer (2012d) reported 15.2% for a similar sample of children who 

did not have a chronically ill parent. Approximately 10% of the children indicated a 

light somatic disease like thyroid dysfunction or asthma. All adolescents were native 

Dutch except for one child born in China.  

Twenty-two percent of children with parental CMC detailed that their contact 

to the parent with CMC had worsened after the diagnosis to some degree and a 

third (34.9%) indicated that the contact had changed after the diagnosis. A substan-

tial proportion of children (30.2%) said that the contact with the healthy parent had 

changed due to parental CMC. Most children (91.9%) reported worries about their 

parent with CMC and the majority (52.3%) were also worried about the health con-

dition of their parent who did not suffer from CMC. A clear majority of children 

(77.2%) feared that parental CMC would get worse and 49% of the children were 

afraid to become ill to some degree. Of the children, 21.5% had undergone psycho-

logical counseling (10 sessions on average). 
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10.3.3 Adolescent problem behavior measured with the Youth Self-Report 

Table 10.3 enables a closer look at the percentages of problem behavior in the sub-

clinical and clinical range according to the YSR. The terminology (sub)clinical refers 

to both subclinical and clinical scores. In comparison with the percentage of 

(sub)clinical cases (16.5%) in the normative sample of Achenbach, our sample of 

adolescents displayed almost twice as many (sub)clinical scores of internalizing 

behavior (30.7%). Adolescents of parents with CMC exhibited slightly less 

(sub)clinical scores of externalizing problems (15.4%) than the normative sample 

(16.5%). They were more likely to score in the (sub)clinical range of total problems 

(22.8%) than the normative sample (17%). Concerning gender differences, boys 

displayed higher percentages in the (sub)clinical range for aggressive behavior 

(10.0% versus 2.2%), externalizing problems (21.4% versus 11.2%), and thought 

problems (8.3% versus 4.5%). In contrast, girls were more likely to score in the 

(sub)clinical range of anxious/depressed behavior than boys (18% versus 11.7%). 

10.3.4 Descriptives and reliability of the SIAPCMC 

Adolescents’ scores of the SIAPCMC at Time 1 had a mean = of 9.92 (SD = 6.59, 

range = 0 to 27). The SIAPCMC scores were not associated with adolescent gender 

(regression estimate = 1.45, p = .19), adolescent age (estimate = .27, p = .10), the ill 

parent’s gender (estimate = .16, p = .90), illness duration (estimate = -.04, p = .43), 

or parents’ mean education (estimate = -.43, p = .32). The scores were also not re-

lated to single parenthood (estimate = -.04, p = .99), adolescent incidence of failing 

a school year (estimate = -.17, p = .19), family income (estimate = -.30, p = .32), or 

decline in family income since diagnosis (estimate = .44, p = .70). At Time 2, the 

SIAPCMC had a mean of 9.66 (SD = 6.61, range = 0 to 32).  

 At Time 1, Cronbach’s alpha for the SIAPCMC was α = .90. To check the reliabil-

ities of the SIAPCMC across age groups, we compared Cronbach’s alpha’s for chil-

dren aged 10 to 13 years (n = 45, α = .87), children aged 14 to 16 years (n = 54, α = 

.92), and children aged 17 to 20 years (n = 50, α = .88). The Fisher-Bonnett test (Kim 

& Feldt, 2008) revealed that the differences in internal consistencies between age 

groups were non-significant. At Time 2, Cronbach’s alpha was α = .88. The repeated 

measures correlation of the SIAPCMC over 1 year was r = .67. 
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Table 10.2 

Psychometric Properties and Descriptives at Time 1 (T1) and Time 2 (T2) and Pearson Correlations between SIAPCMC Scores at T1 with the Other Measures at T1 and T2 

Construct (instrument of origin) Items  Reliability  

T1 / T2 

 Descriptives 

T1 (N = 149) 

Correlations  

T1 

 Descriptives 

T2 (N = 120) 

Correlations  

T2 

 n α  M     SD  r  p      M     SD  r     p 

Unpredictability of parental illness  5 .81 / .79  11.13 4.51 .34 .00  10.92 4.52 .29 .00 

Illness-related preoccupations 4 .71 / .73  8.74 2.95 .61 .00  8.66 3.06 .35 .00 

Caregiving variables (YCOPI)             

     caregiving responsibilities 8 .81 / .81  12.18 6.16 .79 .00  11.12 6.59 .35 .00 

     activity restrictions 8 .90 / .89  6.15 5.71 .47 .00  5.41 5.45 .50 .00 

     feeling of isolation 3 .80 / .81  4.18 3.11 .77 .00  4.18 3.13 .57 .00 

Stress and coping variables             

     daily hassles parents (DDHQ) 5 .70 / .69  4.03 2.99 .60 .00  3.63 2.89 .52 .00 

     daily hassles personal life (DDHQ) 9 .78 / .75  4.56 4.22 .74 .00  4.05 3.77 .59 .00 

     child report of stress (SVK) 17 .89 / .90  37.03 8.76 .77 .00  37.07 9.19 .58 .00 

     active problem solving (UCL-A) 8 .83 / .85  13.53 3.74 -.16 .05  14.31 3.59 .04 .69 

     degree of self-reliance 6 .76 / .87  27.13 5.36 -.51 .00  27.99 5.92 -.43 .00 

Quality of parent attachment             

     change of parent-child relationship  3 .78 / .81  4.39 2.11 .53 .00  4.76 2.42 .43 .00 

     alienation from mother (IPPA) 4 .62 / .59  5.70 1.72 .54 .00  5.93 1.93 .40 .00 

     alienation from father (IPPA) 4 .73 / .74  6.66 2.53 .53 .00  6.71 2.66 .38 .00 

Problem Behavior (YSR)             

     anxious/depressed behavior 13 .89 / .87  56.40 8.83 .59 .00  55.33 7.91 .46 .00 

     withdrawn behavior 8 .75 / .81  56.28 7.37 .52 .00  56.22 8.26 .51 .00 

     somatic complaints 10 .76 / .79  56.17 7.12 .51 .00  55.97 6.78 .43 .00 
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Construct (instrument of origin) Items  Reliability  

T1 / T2 

 Descriptives 

T1 (N = 149) 

Correlations  

T1 

 Descriptives 

T2 (N = 120) 

Correlations  

T2 

 n α  M     SD  r  p      M     SD  r     p 

     internalizing problems 31 .92 / .92  53.13 11.40 .64 .00  52.06 11.82 .55 .00 

     aggressive behavior 17 .83 / .81  52.95 5.30 .32 .00  52.30 4.71 .34 .00 

     rule-breaking behavior 15 .68 / .72  54.37 5.31 .35 .00  53.99 5.19 .33 .00 

     externalizing problems 32 .85 / .85  48.77 9.47 .40 .00  46.89 9.83 .41 .00 

     social problems 11 .72 / .71  55.20 6.47 .43 .00  54.78 6.21 .33 .00 

     thought problems 12 .72 / .63  54.69 5.99 .39 .00  53.86 4.96 .46 .00 

     attention problems 9 .81 / .78  56.12 8.14 .41 .00  55.58 7.31 .35 .00 

     disobedient behavior 8 .79 / .75  3.80 3.01 .23 .00  1.85 2.11 .19 .04 

     school problems 11 .73 / .76  3.06 2.84 .29 .00  2.87 2.94 .24 .01 

     total problems 105 .95 / .95  51.28 10.11 .62 .00  50.08 10.24 .53 .00 

Family Communication             

     about parental CMC 3 .70 / .80  5.38 1.75 .11 .17  5.27 1.97 .02 .82 

     about family tasks 3 .79 / .82  4.76 1.76 .08 .34  4.82 2.32 .17 .06 

Note. SIAPCMC = Screening Instrument for Adolescents of Parents with Chronic Medical Condition, YCOPI = Young Caregiver of Parent Inventory, DDHQ = Dutch Daily 

Hassles Questionnaire, SVK = Stress Questionnaire for Children, UCL-A = Utrecht Coping List - Adolescent version, YSR = Youth Self-Report, IPPA = Inventory of Parent and 

Peer Attachment. 
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Table 10.3 

Percentages of Problem Scores Categorized into the Subclinical and Clinical Range for Boys, Girls, and the 

Total Sample (N = 149) at Time 1 

Problem Behavior  

(Youth Self-Report) 

Boys 

(% subclinical /  

clinical) 

Girls 

(% subclinical / 

clinical) 

Total 

(% subclinical /  

clinical) 

anxious/depressed behavior  6.7 / 5.0 9.0 / 9.0 8.1 / 7.4 

withdrawn behavior 5.0 / 6.7 4.5 / 6.7 4.7 / 6.7 

somatic complaints 3.3 / 8.3 13.5 / .1 9.4 / 4.0 

internalizing problems 13.3 / 15.0 14.6 / 18.0 14.1 / 16.8 

aggressive behavior 3.3 / 6.7 2.2 / .0 2.7 / 2.7 

rule-breaking behavior 5.0 / .2 5.6 / .0 5.7 / .7 

externalizing problems 11.7 / 10.0 6.7 / 4.5 8.7 / 6.7 

social problems .0 / 3.3 6.7 / 2.2 4.0 / 2.7 

thought problems 5.0 / 3.3 3.4 / 1.1 4.0 / 2.0 

attention problems 8.3 / 8.3 6.7 / 5.6 7.4 / 6.7 

total problems 13.3 / 13.3 9.0 / 11.2 10.7 / 12.1 

10.3.5 Validity of the SIAPCMC 

Concerning convergent validity, all the relationships between the SIAPCMC at Time 

1 and unpredictability of illness, illness-related preoccupations, caregiving variables, 

stress, and quality of parent attachment were significant at both Time 1 and Time 2 

(p < .005), which was in line with our hypotheses, see Table 10.2. However, the 

SIAPCMC was not significantly related to active problem solving, but only to self-

reliance. Most correlations were large, and the size of correlations between the 

SIAPCMC at Time 1 and the other measures at Time 2 was similar. Unpredictability 

of illness had a medium correlation with the SIAPCMC. Caregiving responsibilities, 

feeling of isolation, and child report of stress had very large correlations with the 

SIAPCMC. These correlations substantiated that the SIAPCMC is congruent with 

other measures tapping the impact of parental CMC, stress and coping variables, 

and parent attachment, but the SIAPCMC is not redundant. To appraise concurrent 

validity, correlations between the SIAPCMC with raw scores of all scales of the 

Youth Self-Report were conducted and all correlations proved to be significant (p < 

.005), see Table 10.2. The correlations were large for internalizing problem scales 

and medium for externalizing problem scales. Medium sized correlations were ob-

served with social problems, thought problems, attention problems, and school 

problems. In point of discriminant validity, we examined correlations between the 

SIAPCMC at Time 1 and family communication about the illness and about family 

tasks at Time 1 and Time 2. As expected, these correlations were not significant (p > 

.5).  

To inspect predictive validity we used multilevel regression analyses, which 

showed that the SIAPCMC score at Time 1 predicted problem scores at Time 2 con-
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cerning internalizing problems (regression estimate = 1.01, p = .00), externalizing 

problems (estimate = .60, p = .00), and total problems (estimate = .84, p = .00). 

Twenty-four percent of the variance in internalizing problem scores at Time 2 could 

be explained by the Time 1 SIAPCMC score, which suggests a large effect (Cohen, 

1992). Regarding incremental validity, the first step revealed that neither gender 

nor age of children predicted internalizing problem scores in children at Time 2. In 

Step 2, the other measures were added. In Step 3, the SIAPCMC was entered and 

proved to add explained variance in combination with every single one of the other 

measures. The SIAPCMC score generally had higher estimates than the other meas-

ures entered in the third step aside from illness-related preoccupations, feeling of 

isolation, and child report of stress. The estimates of the SIAPCMC in the third step 

remained highly significant (p < .01) without exception, ranging between .53 (with 

child report of stress) and 1.15 (with unpredictability of parental illness).  

10.3.6 Sensitivity and specificity of the SIAPCMC 

Based on the ROC curve for the SIAPCMC at Time 1 and the chance to score in the 

clinical range of internalizing problem scores at Time 2, we determined the cutoff-

score. The sensitivity was .813 and the specificity was .684. On grounds of Youden’s 

J statistic (J = sensitivity + specificity - 1), the cutoff-score was determined to be 12 

(Kraemer, 2004). Thus, a child scoring 12 or higher on the SIAPCMC showed a con-

siderable risk to score in the clinical range of internalizing problems 1 year later. We 

checked whether the cut-off score had to be adapted for boys and girls. For both 

boys and girls, the cut-off score remained 12, resulting in a sensitivity of .667 and a 

specificity of .884 for boys, and a sensitivity of .842 and a specificity of .658 for girls. 

For children older than 15 years (n = 86), the sensitivity and specificity were .800 

and .690, respectively. For children younger than 15 years, these values were 1 

(perfect identification) and .727. We also calculated the odds ratio, that is, the ratio 

of the odds that a child with a certain SIAPCMC score was placed in the clinical 

range versus the odds to be placed in the normal or subclinical range of internalizing 

problems. A child that scored 5 points higher on the SIAPCMC than another child 

had 2.16 higher odds to belong to the clinical group 1 year later than that other 

child. 

10.4 Discussion 

The impact of parents’ chronic medical condition on children, specifically the risk for 

adolescent internalizing problems, is well established (Korneluk & Lee, 1998; Sieh et 

al., 2010a, 2010b, 2012d, 2012f). Sieh et al. (2012c) showed that parental CMC is 

associated with adolescents’ internalizing problems by way of mediators such as 
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illness-related characteristics (e.g., bodily pain of the parent), psychosocial child 

characteristics (e.g., daily hassles), psychosocial parent characteristics (e.g., depres-

sion), and family functioning (e.g., quality of parent attachment). After identifying 

risk factors for internalizing problem behavior, a set of key questions were formu-

lated and tested in a subsequent longitudinal study. These questions appear to 

include illness-related preoccupations, caregiving variables, stress and coping vari-

ables, and parent attachment. As such, this study delivers the basis for the Screening 

Instrument for Adolescents of Parents with Chronic Medical Condition (SIAPCMC). The 

SIAPCMC is a measure of eight questions intending to predict clinical levels of future 

internalizing problems in children with parental CMC. Results from PCA show that a 

single factor explained approximately 60% of the variance, grounding the use of one 

score. The SIAPCMC was assessed at Time 1 and significantly predicted internalizing 

problem scores of children 1 year later at Time 2. 

We found evidence that the psychometric properties of the SIAPCMC are ade-

quate. In all age groups, the internal consistency was good. The repeated measures 

correlation over 1 year was .67, indicating substantial agreement between SIAPCMC 

scores at Time 1 and Time 2 (Landis & Koch, 1977). As the time interval in test-retest 

studies usually ranges from 1 to 5 weeks (Wikman & Wärneryd, 1990) and our study 

had a 1-year time interval, a repeated measures correlation of .67 can be consid-

ered high (Green, Salkind, & Akey, 2000). 

Evidence of the validity of the SIAPCMC was present. The SIAPCMC proved to be 

an integral instrument measuring factors and processes underlying internalizing 

problems in adolescents. Evidence for the convergent validity of the SIAPCMC cor-

responds to the associations with adolescents’ caregiving tasks, elevated stress, and 

need for resources such as coping and healthy parent attachment (Sieh et al., 

2012c, 2012d). The results for concurrent validity affirmed that the SIAPCMC was 

significantly related to overall problem behavior in adolescents. As expected, 

stronger correlations were found with internalizing problem scales than with exter-

nalizing problem scales. As to discriminant validity, the SIAPCMC was not related to 

family communication, attesting a different underlying construct. The predictive 

validity of the SIAPCMC was apparent as the SIAPCMC score at Time 1 significantly 

predicted adolescent internalizing scores at Time 2. In point of incremental validity, 

the SIAPCMC significantly added variance to internalizing problem scores and is 

therefore not redundant.  

The SIAPCMC detected more than 81% of clinical internalizing problems post 1 

year correctly. The sensitivity and specificity only differed slightly depending on 

children’s gender and age. Overall, the specificity was somewhat lower, but this 

should not be a concern because even children who do actually not show a risk for 

internalizing problems can benefit from some support. Notably, the SIAPCMC is not 

a diagnostic tool. Despite clear evidence for high sensitivity, larger samples are 

needed to draw firm conclusions. In this stage of research, the SIAPCMC can be 



 172 

used to decide which children are among the most needy of interventions. As in-

tended, the SIAPCMC takes a few minutes to be completed and is easy to score and 

to interpret. For widespread use, a manual should be created. The SIAPCMC can 

help children who are at risk for internalizing problems by way of early prevention. 

Because it can be administered by teachers, health care staff, and adult supervisors, 

a large sample of children can be reached.  

With respect to problem behavior, our findings confirm that adolescents with 

parental CMC display more internalizing problems than the normative sample (Sieh 

et al., 2010a). The percentage of (sub)clinically elevated scores in the internalizing 

spectrum was almost twice as high as in the normative sample of Dutch adoles-

cents. In the current sample, adolescents exhibited worse outcomes than children 

from another Dutch study with very similar demographic characteristics (Sieh et al., 

2012d). This discrepancy may be present because children from the current sample 

mostly initiated participation themselves and completed questionnaires online. In the 

study from 2012, the whole family participated and completed questionnaires at home at 

the same time, which might point to family cohesion or another underlying protective 

factor influencing responses of a possibly select group (Carr & Springer, 2002). 

The current study was not without limitations. The sample was selective considering 

that all children and parents were Caucasian with Western cultural influences. In addi-

tion, the majority of parents with CMC were mothers. This is understandable because 

the largest groups of CMC consisted of multiple sclerosis and rheumatoid arthritis, both 

of which belong to autoimmune diseases affecting women more often than men (Fair-

weather & Rose, 2004). The sample included slightly more girls than boys. Larger and 

more diverse samples are needed for more generalizable conclusions. Further, we did 

not develop the SIAPCMC, while holding an established criterion like the number of 

children who actually are treated for psychiatric problems. The sensitivity largely de-

pends on the selected criterion variable. With that in mind, the internalizing scale of the 

YSR might not sufficiently tap the psychosocial impact of having a parent with CMC. 

With another outcome measure, the sensitivity of the SIAPCMC might have been higher. 

As the YSR is not necessarily a “gold standard”, future research should also make use of 

alternative criteria, such as clinical interviews. 

The aim of this study was to generate evidence with respect to sound psycho-

metric properties of a screening instrument for internalizing problems in adoles-

cents affected by parental CMC. We developed and tested a new measure in a sam-

ple of 149 adolescents. Future research is needed to implement the SIAPCMC in a 

large sample, starting clinical implementation. School psychologists, therapists, 

health care staff, and other professionals dealing with adolescents affected by pa-

rental CMC need to be encouraged and trained to use the SIAPCMC in order to iden-

tify adolescents who are at risk for developing clinical levels of internalizing prob-

lems. Prevention of future problems in adolescents requires collaboration between 

affected families, the wider support system, and health care. 
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Chapter 11 

General conclusions and discussion 
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11.1 General conclusions 

The aim of this dissertation is threefold: (1) to give an indication of the impact of 

parental chronic medical condition (CMC) on children by way of differences in child 

functioning between families affected by parental CMC, families with healthy single 

parents, and families with two healthy parents, (2) to increase insight into risk and 

protective factors for developmental problems in children with chronically ill par-

ents, and (3) to develop the Screening Instrument for Adolescents of Parents with 

Chronic Medical Condition (SIAPCMC), a short list of questions that can identify 

adolescents with developmental problems. 

The findings suggest that in general, children can cope well with the parent’s 

chronic illness. In terms of parent-child attachment, coping skills, and diurnal sali-

vary cortisol, adolescents with parental CMC did not seem to differ from adoles-

cents without a chronically ill parent (Sieh, Visser-Meily, & Meijer, 2012d; Sieh, 

Visser-Meily, Oort, & Meijer, 2012g). Compared to adolescents of single parents, 

they indicated less stress, fewer school problems, and higher self-esteem. However, 

they reported significantly more internalizing problems than children from intact 

families with healthy parents, displaying unfavorable scores on many outcome vari-

ables, such as caregiving impact, self-report of daily hassles and stress, and grade 

point average (Sieh, Visser-Meily, & Meijer, 2012e). The percentage of (sub)clinically 

elevated scores in the internalizing spectrum was up to twice as high as in the nor-

mative sample of Dutch adolescents (Sieh, Oort, Visser-Meily, & Meijer, 2012b). In 

consequence, especially those children with elevated internalizing problems should 

receive support from their environment. Throughout this work, the family cluster 

effect, meaning that siblings and parents of families display statistically dependent 

outcomes, significantly contributed to the variance of many adolescent outcome 

variables, for example, internalizing problem behavior, caregiving variables, and 

quality of parent attachment. On that account, family research should routinely 

consider the between- and within-family effects.  

A review of more than a decade of international research revealed that accord-

ing to self-report and parent report, latency-aged and adolescent children with 

parental CMC displayed significantly more internalizing problem behavior than chil-

dren with healthy parents (Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010a). 

To a small extent, having a parent with CMC had an effect on externalizing problem 

behavior. In terms of parent-reported total problem behavior in children, there was 

no difference between children of the target group and other children. The empiri-

cal studies presented here largely confirm the results from the review, though, ex-

ternalizing problems were rare or even less prevalent than in other children. The 

absence of certain issues and positive aspects associated with parental CMC should 

not be ignored, but they should receive a central focus. Children who have a parent 
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suffering from a CMC do not form a risk group per definition. Hence, oversimplified 

generalizations and problematizations concerning these children should be avoided.  

As theoretical background, this thesis used the family systems-illness (FSI) 

model and the transactional stress and coping (TSC) model. Inspired by the FSI 

model, the hypothesis was that adolescent stress would depend on specific illness-

related factors, resulting in a differentiation into illness type in line with the diagno-

sis. The results suggested that illness type was of minor importance in the chronic 

stage of parental medical condition as it proved to be unrelated to child report of 

stress. Instead, family functioning played a major role in determining adolescent 

stress scores. Child report of stress was associated with the child’s perception of 

quality of parent attachment and the parent’s perception of quality of parent-child 

interaction (Sieh, Dikkers, Visser-Meily, & Meijer, 2012a). From a longitudinal study 

on children with a parent who suffered a stroke (Sieh, Meijer, & Visser-Meily, 

2010b), it can be deducted that early prediction of long-term stress in children after 

parental stroke may be most accurate on the basis of children’s gender (female) and 

depressive symptoms in the chronically ill parent. Subsequently, it was confirmed 

that the ill parent’s depression and child report of stress were interrelated. Follow-

ing the TSC model of Hocking and Lochman (2005), it was examined whether the 

effect of illness and demographic parameters on the child’s internalizing problems 

was mediated by the ill parent’s quality of life, family functioning, and child adapta-

tional processes. In support of the TSC model, the findings provided evidence for 

these mediating processes. The child’s coping skills did not have a significant effect 

on internalizing problems, but active problem solving was significantly related to 

self-report of stress in children. The child’s perception of stress, daily hassles, and 

quality of parent attachment are important mediating variables between illness and 

demographic parameters, and adolescent internalizing problems (Sieh, Oort, Visser-

Meily, & Meijer, 2012c).  

An important objective of this thesis was to develop a screening instrument for 

adolescents affected by parental CMC. In our samples, externalizing problems were 

rare and internalizing problems were more common than in the general population 

of adolescents. The design of the screening instrument was therefore focused on 

internalizing problems. Four risk factors proved to predict approximately 60% of the 

variance in internalizing problems, that is, illness duration, feeling of isolation, 

alienation from the mother, and daily hassles affecting personal life (Sieh, Visser-

Meily, Oort, & Meijer, 2012f). In addition, the unpredictability of parental illness, 

children’s caregiving responsibilities and activity restrictions, child report of stress, 

and active problem solving were significantly related to internalizing problems in 

adolescents. Eight questions that covered these underlying risk and protective fac-

tors were formulated and compose the Screening Instrument for Adolescents of 

Parents with CMC (SIAPCMC). A longitudinal study including 149 children showed 

that the SIAPCMC is a sensitive instrument to identify adolescents at risk for future 
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internalizing problems, indicating that clinical implementation of the SIAPCMC can 

be started (Sieh, Oort, Visser-Meily, & Meijer, 2012b). 

11.2 Clinical implications 

The fact that children affected by parental CMC display more adverse outcomes 

than other children suggests that they need assistance concerning their adjustment 

to chronic illness. Generally speaking, these children are characterized by greater 

internalization of problems like feelings of fear, sadness, and guilt. Such emotions 

are often illness-related; for example, children may feel guilty thinking to spend too 

much time with friends instead of caring for their parent (Armistead, Klein, & Fore-

hand, 1995; Lackey & Gates, 2001; Pakenham, Bursnall, Chiu, & Cannon, 2007). 

Children are often afraid of becoming ill themselves. Idiosyncratic fears involve 

those of worsening health, increasing impairment, and loss or death of the parent 

(Dearden & Becker, 2000; Sieh, Visser-Meily, & Meijer, 2011). In addition, children 

with parental CMC may not have sufficient time for school and social activities. As a 

consequence, they may earn lower school grades and feel lonely. Teachers, school 

psychologists, health practitioners, and other professionals who are in contact with 

these children should be alert for signs of developmental problems, mainly in the 

internalizing spectrum (i.e., anxious, depressed, and withdrawn behavior, and so-

matic symptoms), but also worsening school performance and social isolation 

should be of particular concern.   

We advocate a family-centered approach that has consideration for the impact 

of parental CMC on the whole family (Visser-Meily et al., 2006). It is essential to 

consider the entire family and the environment of the family: chronically ill parents, 

spouses, children, the wider family, and financial, materialistic, and social resources. 

Possible targets for family-based interventions ideally focus on the quality of life, 

interpersonal relationships, and adaptational processes of family members. Parents 

may benefit from education about the role of parenthood or from parenting sup-

port in order to feel more secure about how to deal with parental CMC in the fam-

ily. Approximately a third of the children in our sample had the desire to talk to a 

professional counselor (Sieh, 2009; Sieh et al., 2011). Interventions for children 

should incorporate the child’s coping skills, cognitive processes, and perception of 

stress. Interventions boosting protective factors such as active problem solving 

skills, social support, and high self-esteem appear to be suitable. Family psychoedu-

cation combined with stress management may help through the process of adapting 

to parental CMC. Conversely, health practitioners should avoid blunt generalizations 

and unsubtle confrontational techniques.  

An improvement of the current approach in rehabilitation medicine, which is 

still rather patient-centered, would be to amplify the consideration for the children 
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and spouses of chronically ill parents. Health practitioners are recommended to pay 

attention to support needs of the family, while being alert that children do no es-

trange from their parents. They may simply invite children and spouses to a session 

with the parent who is ill. Children should not be excluded from the rehabilitation or 

treatment of the parent with CMC. They require information about CMC and have a 

desire for attention from health practitioners. Children can be invited to talk about 

how parental CMC has affected their life. They may be openly asked whether they 

need information about the diagnosis. Health care staff should create an opportu-

nity for children to ask sensitive questions, for instance, whether parental CMC may 

be hereditary, severely impairing, progressive, or lethal. Oftentimes, the actual 

chance of becoming ill is much lower than what children believe and in many cases, 

CMC’s are not inherited at all. According to Romer et al. (2002), children may suffer 

from diffuse fantasies of worst-case scenarios. In our sample, children indicated that 

they would benefit from information on how to deal with their parent with CMC 

and what to do in challenging situations, for example, when their parent has a sei-

zure. Every illness and every illness stage has its own characteristics to which chil-

dren at different ages react in their own way. The family research project Children of 

Somatically Ill Parents (COSIP) from Romer et al. (2002) revealed that parents find it 

difficult to provide age-appropriate information. They often try to avoid burdening 

the child and fear a psychological break-down. Children frequently are ambivalent: 

they wish to have more information but are afraid to provoke preoccupations in the 

parent. Consequently, professional help may be needed to initiate a dialogue about 

hidden thoughts and feelings, breaking with the “conspiracy of silence”. Parents 

often doubt about how to recognize when children need help. A good indicator for 

children’s support need might be that peer friends visit the child at home less often, 

that the child does not talk about personal problems anymore (Romer et al., 2002), 

or that the academic performance worsens (Sieh, Visser-Meily, & Meijer, 2012d). 

Children should be supported depending on their specific needs. Consequently, 

professionals should not rely on standard interventions. About a third of the adoles-

cent sample in our study indicated that they would benefit from chatting sessions 

with other children in their situation (Sieh, 2009). More than a third of the children 

wished additional information about parental CMC, indicating that they would ben-

efit from a website dedicated to children with parental CMC (Sieh et al., 2011). Con-

sidering that feelings of isolation are quite common among children with parental 

CMC, it is essential to check whether sufficient contact with peers is present, 

whether these children are restricted from engaging in social, leisure, and school 

activities, and whether they are overly involved in caregiving tasks. Approximately a 

third of the children in our sample reported a wish for support in the household 

(Sieh, 2009; Sieh et al., 2011). Where possible and affordable, health care staff may 

arrange professional care in the household for those children who indicate a high 

frequency of caregiving duties. Romer et al. (2002) suggest that it may be advanta-
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geous to discuss precisely defined responsibilities that children are expected to 

fulfill. Also, help from non-professional caregivers such as family members, volun-

teers, or neighbors may be warranted and could be initiated by, for example, pa-

tient organizations or social workers. 

Considering that parent attachment and stress appraisal proved to play a sig-

nificant role in child adjustment to parental CMC, these factors should be targeted 

and combined in interventions. Our studies deliver evidence that harmonious family 

relationships can buffer stress in children. Family relationships should therefore be 

boosted. Similarly, attending physicians should be aware that there is a chance that 

children feel alienated from their parents. Family counseling or family workshops 

aiming to increase cohesion and resilience in families may be useful. 

11.3 Limitations 

This dissertation is not without limitations. First, the current empirical studies were 

conducted under a recruitment method that possibly induced sample selectivity. 

Only severe medical conditions were considered, so the presented results do most 

probably not apply to all adolescents with parental CMC. Also, most participants 

were recruited through care institutions that provide access to health care. Despite 

financial losses following the diagnosis of parental CMC, the majority of families had 

an adequate income. Besides, the samples mainly consisted of Caucasian families 

with a Western cultural influence. In fact, chronic illness has a different meaning 

depending on how the culture identifies symptoms and decides what is to be con-

sidered problematic behavior. Culture dictates both illness manifestation and re-

sources allocated to the definition of illness (Helman, 2007). Further, the whole 

family was asked to participate. It may be assumed that participating families were 

more cohesive because they were willing to discuss illness-related matters that 

potentially uncover sensitive issues. In the studies described in chapters 3 to 9, 

children who participated may have benefited from the supposed openness of par-

ents. Presumably, this openness can be associated with family cohesion or another 

underlying protective factor (Carr & Springer, 2002; Sieh et al., 2012c). We therefore 

believe that the results of this thesis may suggest lower problem scores than what 

an average child with parental CMC would display. In support of this notion, the 

study described in chapter 10 included adolescents who completed a test battery on 

the internet, and these adolescents seemed to exhibit worse outcomes than chil-

dren described in the other chapters. We believe that children completing ques-

tionnaires on the internet initiated participation by themselves and were more 

independent of their parents with respect to their participation. They might there-

fore have reported less desirable behaviors, which fits into the idea of low social 

desirability.  
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Second, in all studies presented in this thesis, the samples of adolescents had a 

wide age range. Although the reliabilities for the scales of the Youth Self-Report 

(YSR) among children aged 10, 19, and 20 years were good (Sieh et al., 2012f), it is 

controversial to administer the YSR to children outside of the normative ages be-

cause the validity is not confirmed (Achenbach, 1991). As our samples were small 

and pubertal stages were not determined, conclusions with respect to pubertal 

stages or narrow age groups cannot be drawn. Also, no conclusions concerning 

differences between latency-aged and adolescent children can be deducted from 

our empirical studies. In our defense, a wide age range is preferable to reach a lar-

ger number of children who seem to form an especially vulnerable group during 

adolescence (Kraaij et al., 2003). Compared to latency-aged children, adolescents 

are more likely to have a parent at an older age, at which chronic diseases tend to 

become more common (World Health Organization, 2011). 

Third, this dissertation sporadically suffers from low sample sizes. Especially 

chapter 3 about stress in children after parental stroke and chapter 6 about diurnal 

salivary cortisol concern studies with small samples that limit the generalizability of 

the results. In a few studies, overfitting may have been an issue despite evidence 

that this was not likely. Further, this dissertation could not simultaneously examine 

physiological and psychological outcome measures in children as the sample size for 

cortisol measures was too small for the number of parameters estimated. It would 

be groundbreaking to test a biosocial model that integrates physiological measures 

of stress as part of the sympathetic and parasympathetic nervous system, adverse 

psychosocial variables, family functioning variables, and prosocial behaviors and 

skills into one study. In support of the quality, this thesis consistently states hy-

potheses and the results are generally consistent within itself and with the larger 

body of literature (Sieh et al., 2010a). 

 Last but not least, this thesis unavoidably omits measures that may have con-

tributed to new insight. For instance, the relationship between both parents and 

between parents and children was examined, though, we did not use question-

naires assessing the relationship between siblings or specific instruments for family 

functioning like the Family Assessment Device (Epstein, Ryan, Bishop, Miller, & Keit-

ner, 2003). Besides, in spite of evidence for positive outcomes in children with pa-

rental CMC (e.g., Newman, 2002), this dissertation is focused on adverse child out-

comes. Specifically, problem behavior is chosen as the main outcome variable in 

order to develop a screening instrument that can identify adolescents who display 

clinical levels of internalizing problems. Also, protective factors for adverse out-

comes at the individual and family level are prominent in the thesis.  
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11.4 Future research 

Considering the rising prevalence of children growing up with a chronically ill parent 

(Bach, 2008; Lubken & Larsen, 2006), research on the impact of parental CMC re-

mains important. There are several recommendations for future studies. First, re-

searchers should consider the complex family dynamics instead of focusing on fam-

ily members alone. Effectively, this thesis shows that the family cluster effect ex-

plains a high percentage of the variance in the outcomes of family members. Not 

only is it important to account for the statistical dependence between the scores of 

siblings and between the scores of parents and children from the same family, it is 

also crucial to examine mutual family relationships in more detail. Future research 

could examine interpersonal relationships in more depth and zoom in on how pa-

rental CMC affects family interactions over time. Process variables concerning the 

impact of parental CMC may be difficult to measure with the instruments that are 

currently available, so future research should also develop and validate new instru-

ments measuring processes like specific adaptations to illness-related disability. In 

connection with the first point, secondly, a longitudinal study would be suited to 

examine families on the long term. Investigating family dynamics before and after 

the diagnosis would be interesting, but this is difficult to achieve because CMC’s can 

hardly be predicted, and retrospective measures of pre-diagnostic family function-

ing may be less reliable. It would be intriguing to examine how mutual relationships 

change over time depending on whether the illness course is acute, progressive, or 

episodic. In specific cases (e.g., parental stroke), this has been done, however, more 

longitudinal research with larger samples is needed for firm conclusions (Sieh, Mei-

jer, & Visser-Meily, 2010b). Third, future research should take a wider range of pro-

tective factors into account. This thesis mainly looked at social support and active 

problem solving as coping skills, which are just a fraction of what the coping system 

involves. For example, positive interactions with peers and fellow sufferers may play 

a buffering role (Pakenham & Bursnall, 2006) and those interactions may interfere 

with the social isolation that children with parental CMC frequently experience. 

Apart from coping skills and competences associated with developmental problems 

(Blackford, 1999; Newman, 2002), future research should pay more attention to 

specific positive outcomes that are not easily detected with instruments available 

for the general population. For example, future studies could incorporate children’s 

sense of contributing to society or sense of purpose, which may result from caregiv-

ing. Based on qualitative research (e.g., Lackey & Gates, 2001; Visser et al., 2004), a 

sense of purpose may be more common among children caring for a parent with 

CMC than among other children. Fourth, the SIAPCMC should be further validated. 

This may be achieved by administering the SIAPCMC to a larger sample, starting 

clinical implementation. Following children with parental CMC in late adolescence 

during an extended period may also increase our knowledge of their transition into 
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adulthood. Finally, a randomized controlled trial may be useful to design, offer, and 

test an online treatment versus face-to-face treatment based on cognitive behav-

ioral therapy or family counseling to youth scoring above the cut-off score of the 

SIAPCMC. Accordingly, adolescents may be randomly assigned to several conditions. 

In addition, the cost-effectiveness of these treatments can be exam-

ined. Continuously, such a follow-up study would have the potential to foster the 

implementation of the SIAPCMC in the Dutch health care system. Last but not least, 

the SIAPCMC should be tested in latency-aged children. If the SIAPCMC does not 

prove suitable for this age group, an alternative screening instrument should be 

designed for these children. 

11.5 Implementation of the SIAPCMC 

The thesis itself will not include a user manual and a guide for social and public 

services and health care. However, the body of work shall be followed-up by an 

intensive period of implementing the SIAPCMC nationwide. We have been collabo-

rating with other disciplines in accordance with the policy of the Dutch Ministry of 

Housing, Spatial Planning and the Environment and its sub-organizations, resulting 

in connections with professionals from psychiatric and care institutions, rehabilita-

tion centers, the doctor’s practice, community centers, and youth welfare institu-

tions. Besides, it is important to stay in touch with schools, volunteers, and youth 

organizations. Our connections with informal services such as those from patient 

organizations can also contribute to the widespread use of the SIAPCMC. After 

screening above the cut-off score, the referring physician and the affected adoles-

cents need to know where and how to seek support, being able to choose from 

diverse forms of help. Most importantly, professional help must be present and 

available for youth in all Dutch provinces. We advocate close collaboration between 

agents who administer the SIAPCMC and those who offer interventions for adoles-

cents and families, such as youth counseling services, youth care institutions, and 

family therapists, and other staff in social and psychiatric institutions. Implementing 

the SIAPCMC depends on the collaboration of services surrounding adolescents, 

chronically ill parents, and the wider family. 

Social media (Twitter, Facebook, and Hyves) and other media (newspapers, 

newsletters, professional and academic publications, and interviews) can be practi-

cal to increase the familiarity with the impact of parental CMC on children and to 

foster the widespread use of the SIAPCMC. Social agents of adolescents with paren-

tal CMC can be informed through e-mails, information brochures, and postings on 

internet forums. Additionally, it may be useful to organize speeches and presenta-

tions at public events. Schooling and training programs in social services and sci-

ences ideally include a section about parental CMC. It is recommendable to elabo-
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rate on parental CMC in readers and textbooks, conveying an encouraging message 

to children with a neutral reference to the SIAPCMC. We offer a platform through a 

dedicated website (www.ziekeouder.com) on which the SIAPCMC, user manual, 

scoring system and relevant literature will be available for free. At last, it is valuable 

to spread our knowledge and to engage policy makers for further implementation.  

11.6 Implications and impact statement 

This thesis gives insight into risk and protective factors for adolescent problem be-

havior in families with a parent who suffers from a chronic medical condition. Chil-

dren with a chronically ill parent display greater internalization of problems than 

other children, while externalizing problems are rare. Parents’ chronic disease has 

impact on the whole family. Children may experience both positive consequences, 

such as empathy and the absence of aggressive behavior, and negative outcomes 

like excessive caregiving responsibilities and elevated stress. We developed the 

SIAPCMC, which is a sensitive instrument to identify adolescents at risk for internal-

izing problems such as anxiety and somatic complaints. Future research needs to 

explore positive outcomes in children with a chronically parent. In addition, specific 

interventions for family members in need should be developed and tested for effi-

cacy. A family-centered approach is to be advocated, bearing in mind strengths, 

vulnerabilities, and support needs of individual family members and the wider sys-

tem. 
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Summary  

The impact of parents’ chronic medical condition on children 

Approximately 10–13% of adolescents grow up with a parent who has a chronic 

medical condition (CMC), and they prove to be at an increased risk for internalizing 

problems which may require professional help. Presumably, the daily confrontation 

with the emotional and practical consequences of parental illness (financial deterio-

ration, caregiving, daily hassles, parental depression, etc.) leads to stress in adoles-

cents. Subsequently, the child’s perception of stress may result in problem behavior, 

psychosocial problems, and low school functioning. Considering that early interven-

tion can prevent persistent problems, it is important to identify at-risk youth. The 

aim of this dissertation is threefold: (1) to give an indication of the impact of paren-

tal chronic medical condition (CMC) on children by way of differences in child func-

tioning between families affected by parental CMC, families with healthy single 

parents, and families with two healthy parents, (2) to increase insight into risk and 

protective factors for developmental problems in children with chronically ill par-

ents, and (3) to develop the Screening Instrument for Adolescents of Parents with 

Chronic Medical Condition (SIAPCMC), a short list of questions that can identify 

adolescents at risk for internalizing problems such as anxious and withdrawn behav-

ior. 

This thesis includes nine studies which are presented in separate chapters. The 

first two studies focus on latency-aged and adolescent children, while the remaining 

chapters only include adolescents aged 10 to 20 years. Chapter 2 is an international 

meta-analysis of 19 studies and Chapter 3 is a longitudinal Dutch study on stress in 

children after parental stroke. Chapters 4 to 9 are based on data collected from 

Dutch families between 2008 and 2011. Chapter 10 uses longitudinal data from a 

new sample of 149 adolescents who completed questionnaires on the internet be-
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tween 2011 and 2012. All chapters except for Chapter 3 include mixed illness sam-

ples. 

Chapter 2 presents a meta-analysis reporting the effect sizes for internalizing, 

externalizing, and total problem scores of 1,858 children aged between 3 and 25 

years (mean age = 11.9 years). Children who have a parent with CMC displayed 

more internalizing problems and slightly more externalizing problems than children 

of parents without CMC or children from the normative sample of the Youth Self-

Report (YSR). No effect was found for total problem scores as measured by the YSR. 

Effects for internalizing and externalizing problem behavior were larger in non-

cancer studies, in samples including younger children and younger ill parents, in 

samples defined by low average socioeconomic status (SES), and in studies which 

include more parents with long illness duration. 

In Chapter 3, a longitudinal study examines 44 children aged 7 to 18 years and 

their parents (n = 29) in 9 participating rehabilitation centers across the Netherlands 

to assess risk factors for stress in children 3 years after parental stroke. The results 

revealed that girls experienced more stress than boys. Spouses’ depressive symp-

toms during the first year after stroke were positively correlated with child report of 

stress. Patients’ depressive symptoms 2 months after discharge from the rehabilita-

tion center, 1 year, and 3 years post-stroke were also positively correlated with 

stress in children. At 2 months post-rehabilitation, the perceived quality of marital 

relationship was related to child report of stress. Stress was not associated with 

patient gender and physical functioning. The most accurate basis for the early pre-

diction of long-term stress in children following a parental stroke may be the child’s 

gender (female) and depressive symptoms in the patient. 

 Chapter 4 is inspired by Rolland’s family systems-illness (FSI) model, examining 

predictors of stress in 158 adolescents aged 10 to 20 years (mean age = 15.1 years) 

who have a parent with CMC. The hypothesis was that child report of stress can be 

explained as a function of parental illness type (disability of the parent, and onset, 

course, outcome, and stage of illness), depressive symptoms in the ill parent, family 

functioning (quality of marital relationship, parent attachment, and parent-child 

interaction), and the adolescent’s gender and age. The results showed that low 

adolescent stress scores were related to the adolescent’s perception of high quality 

of parent attachment and the parent’s perception of high quality of parent-child 

interaction. Girls were more likely to display elevated stress levels. Adolescent 

stress was not linked to illness type. Our results partially supported the FSI model. In 

the chronic stage of parental illness, adolescent stress does not seem to vary in line 

with the illness type. 

Chapter 5 follows the transactional stress and coping (TSC) model, assuming 

that family functioning and child adaptational processes (e.g., daily hassles, stress, 

and coping) mediate the relationship between illness and demographic parameters, 

and children’s internalizing problems. To test the tenability of the TSC model, data 
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from 160 adolescents between 10 and 20 years (mean age = 15.1 years) and their 

parents were analyzed, using multilevel structural equation modeling. The results 

indicated that after major adaptations, the TSC model was supported. There was 

strong evidence that apart from family functioning and children’s daily hassles and 

stress, also the ill parent’s quality of life mediated the effect of parental CMC on 

adolescent internalizing problems. A lengthy duration of illness was directly associ-

ated with higher internalizing problem scores. While active problem solving and 

social support seeking were not directly related to adolescent internalizing prob-

lems, they significantly interfered with children’s self-esteem and psychological 

stress levels. 

Chapter 6 compares cortisol samples taken from 100 adolescents of three 

groups with either healthy single, chronically ill, or two healthy parents. Three sali-

vary cortisol samples were taken after awakening, one sample at noon, and one 

sample at 20:00 p.m. during a non-school day. Cortisol is a stress hormone that may 

be considered an objective measure for physiological stress. Differences and inter-

action effects between measurements (five times a day), group membership, and 

covariates were tested by way of linear mixed modeling, repeated measures. Co-

variates were children’s sex and age, socioeconomic status (SES), and parental de-

pression as measured by the Beck Depression Inventory. The three groups did not 

differ significantly in terms of the amount of salivary cortisol, even after controlling 

for the covariates. Cortisol was not significantly predicted by family type. The gen-

der of the child (male) and the age of the child (older children), as well as lower 

parental depression were associated with increased cortisol values. The main con-

clusion is that all three groups appeared to display a healthy salivary cortisol pat-

tern. 

Chapter 7 investigates the data from 389 adolescents (mean age = 15.2 years) 

and their parents from intact families with parental CMC, single parent families, and 

intact families with healthy parents (comparison group). Relations between parental 

depression and adolescent functioning were examined from a family perspective. 

Multilevel analyses revealed that adolescents with chronically ill and single parents 

displayed more internalizing problems and lower school grades than adolescents in 

the comparison group. Adolescents of single parents reported more stress and 

school problems, as well as lower self-esteem related to school than adolescents in 

the other groups. Parental depression was related to child report of stress, regard-

less of family type. Being a girl and being older significantly contributed to the ado-

lescent’s internalizing behavior and stress. In addition, older adolescents reported 

more externalizing problems and lower school grades. Adolescents with parental 

CMC seemed to function worse than adolescents with two healthy parents but bet-

ter than adolescents from single parent families. 

Chapter 8 addresses differential characteristics in behavioral, psychosocial, and 

academic domains among 161 adolescents from 101 families with a chronically ill 
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parent and among 112 adolescents from 68 families with healthy parents, account-

ing for statistical dependence within siblings. Multilevel analyses showed that 20% 

to 60% of the variance in most adolescent outcomes was due to the family cluster 

effect, especially in internalizing problem behavior, caregiving variables, and quality 

of parent attachment. Conversely, the variance in stress and coping scores, and 

school grades was mainly due to individual characteristics. Adolescents with parents 

affected by CMC displayed more internalizing problems than the comparison group 

and scored higher on the frequency of household chores, caregiving responsibilities, 

activity restrictions, isolation, daily hassles, and stress. Also, their grade point aver-

age was comparatively worse. The largest effect sizes of group differences were 

observed for grade point average and variables related to caregiving. 

Chapter 9 deals with salient risk factors for problem behavior in adolescents af-

fected by parental CMC. The YSR was completed by 160 adolescents (mean age = 

15.1 years) from 100 families (102 chronically ill parents and 83 healthy spouses). 

Risk factors were measured at the child level (gender and age, frequency of house-

hold chores, caregiving variables, and daily hassles affecting personal life), at the 

level of parents (gender, age, depression, and caregiver strain of the spouse), at the 

level of parental illness (time since diagnosis, functional status, pain, general health 

perception, and unpredictability of the illness), and at family level (SES, marital func-

tioning, quality of parent attachment, and daily hassles concerning both parents). 

The results showed that 44% and 19% of the variability in internalizing and external-

izing problems, respectively, was explained by the family cluster effect. Roughly 60% 

of the variance in internalizing problems was predicted by illness duration, adoles-

cents' feeling of isolation, daily hassles affecting personal life, and alienation from 

the mother. Externalizing problems were predicted by the adolescent's gender 

(male), daily hassles concerning ill parents, and alienation from both parents. It can 

be concluded that the family cluster effect, psychosocial child variables, and parent 

attachment play a major role explaining problem behavior in adolescents with a 

chronically ill parent. 

Chapter 10 describes the development of the Screening Instrument for Adoles-

cents of Parents with Chronic Medical Condition (SIAPCMC), a short list of questions 

that aimed to identify adolescents at risk for internalizing problems. The chapter 

examines reliability, validity, sensitivity, and specificity of the instrument. To this 

end, a new sample of 149 adolescents (aged 10–20 years, mean age = 15.5 years) 

from 104 families was recruited. Adolescents filled in a test battery including the 

SIAPCMC and the Youth Self-Report both in 2011 and 1 year later, resulting in a 

longitudinal data set. The SIAPCMC showed excellent reliability (Cronbach’s alpha = 

.90) and good validity indices, and it appeared to be sensitive in identifying children 

with future internalizing problems. The results suggest that the SIAPCMC has sound 

psychometric properties and can be further tested in larger samples, starting clinical 

implementation. 
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Overall, the results suggest that latency-aged and adolescent children generally 

cope well with the parent’s chronic disease. In terms of parent attachment, coping 

skills, and salivary cortisol, adolescents with a chronically ill parent have similar 

scores as those who do not have a chronically ill parent. In fact, compared with 

adolescents of single parents, they report less stress, fewer school problems, and 

higher self-esteem. However, children with a chronically ill parent do report signifi-

cantly more internalizing problems than children with healthy parents, and they 

score unfavorably on many outcome variables, such as caregiving impact, self-

report of daily hassles and stress, and grade point average. Above all, child adapta-

tional processes such as daily hassles and stress, and family functioning variables 

like parent attachment seem to predict developmental problems in children with a 

chronically ill parent. Hence, these children should receive support from their envi-

ronment. Most importantly, coping skills, self-esteem, and healthy family relation-

ships need to be fostered in order to reduce their stress levels. A family-centered 

approach is to be advocated. 
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§ 

Samenvatting 

De impact van een chronisch somatische aandoening bij de ouder op het 

kind 

Kinderen die opgroeien met een chronisch somatisch zieke ouder (doelgroep) blij-

ken dikwijls zoveel internaliserende problemen te ervaren dat professionele hulp 

nodig is. Gedacht kan worden aan angsten, somberheid, teruggetrokken gedrag en 

lichamelijke klachten. Verondersteld wordt dat dagelijkse confrontatie met de emo-

tionele en praktische gevolgen van de aandoening bij de ouder (financiële proble-

men, mantelzorg, het beleven van moeilijke momenten, depressie bij ouders) tot 

stress leidt bij deze kinderen. De aanname is dat subjectief beleefde stress vervol-

gens resulteert in probleemgedrag, psychosociale problemen en laag schoolfunctio-

neren. Aangezien vroegtijdig ingrijpen het ontstaan van persisterende problemen 

kan voorkomen is het nodig te kunnen signaleren welke kinderen risico lopen op 

ontwikkelingsproblemen. Het doel van dit proefschrift is drieledig: (1) de bepaling 

van de impact van een chronisch somatische aandoening bij de ouder op het kind 

middels verschillen in functioneren tussen de doelgroep, kinderen met een gezon-

de, alleenstaande ouder en kinderen met twee gezonde ouders, (2) het vergroten 

van inzicht in risico- en beschermfactoren voor ontwikkelingsproblemen bij de doel-

groep en (3) het ontwikkelen van het Screeningsinstrument voor Adolescenten met 

een Chronisch Zieke Ouder (SACZO), een korte vragenlijst die jongeren kan identifi-

ceren die risico lopen op toekomstige internaliserende problemen.  

Deze dissertatie bevat negen studies die in aparte hoofdstukken worden weer-

gegeven. De eerste twee studies behandelen prepuberale en adolescente kinderen, 

terwijl de resterende hoofdstukken alleen adolescenten tussen 10 en 20 jaar inclu-

deren. Hoofdstuk 2 is een internationale meta-analyse en Hoofdstuk 3 is een longi-

tudinale Nederlandse studie over stress bij kinderen na de beroerte van een ouder. 
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Hoofdstukken 4 tot 9 zijn gebaseerd op gegevens van Nederlandse gezinnen die 

tussen 2008 en 2011 zijn ondervraagd. Hoofdstuk 10 maakt gebruik van longitudina-

le data van een nieuwe steekproef van 149 adolescenten die tussen 2011 en 2012 

vragenlijsten via internet hebben ingevuld. Alle hoofdstukken behalve Hoofdstuk 3 

zijn gebaseerd op steekproeven met ouders die uiteenlopende medische aandoe-

ningen hebben. 

Hoofdstuk 2 is een meta-analyse over internaliserende, externaliserende en to-

tale probleemscores bij 1,858 kinderen tussen 3 en 25 jaar (gemiddelde leeftijd = 

11.9 jaar) die een ouder hebben met een chronisch somatische aandoening. Hieruit 

blijkt dat deze kinderen meer internaliserende en iets meer externaliserende pro-

blemen hebben dan kinderen zonder zieke ouder of kinderen uit de normgroep. Er 

is geen effect gevonden met betrekking tot totale probleemscores zoals gemeten 

met de Youth Self-Report. De effecten voor internaliserende en externaliserende 

problemen bij kinderen blijken groter te zijn in studies die geen kanker hebben 

meegenomen, in studies met jonge kinderen en jonge ouders en in steekproeven 

gekenmerkt door lange ziekteduur en een lage sociaal economische status (SES). 

In hoofdstuk 3 is middels een longitudinale studie bij 44 kinderen van ouders 

met een beroerte gekeken welke factoren voorspellend zijn voor stress zoals gerap-

porteerd door kinderen 3 jaar na de beroerte van hun ouder. De kinderen waren 

kort na de beroerte van hun ouder tussen 7 en 18 jaar jong (gemiddelde leeftijd = 

13.2 jaar) en werden samen met hun ouders drie jaar lang gevolgd. Kindfactoren 

(sekse, leeftijd), ouderfactoren (sekse, leeftijd, depressie), ziektefactoren (commu-

nicatief en cognitief functioneren, beperkingen in het dagelijks leven) en gezinsfac-

toren (huwelijksfunctioneren) zijn op vier momenten na de beroerte gemeten: kort 

na de beroerte, na ontslag uit het revalidatiecentrum, een jaar na de beroerte en 

drie jaar na de beroerte. Uit dit onderzoek blijkt dat vooral kinderen gevaar liepen 

voor stress drie jaar na de beroerte als zij meisje waren en de ouder met beroerte 

hoog scoorde op depressie. 

In hoofdstuk 4 wordt het family systems-illness (FSI) model van Rolland (1999) 

toegepast op het niveau van stress bij 158 jongeren tussen 10 en 20 jaar (gemiddel-

de leeftijd = 15.1 jaar) die een chronisch somatisch zieke ouder hebben. Er is geke-

ken of stress bij jongeren gerelateerd is aan ziektetype (beperkingen van de ouder 

en begin, beloop en uitkomst van de ziekte), ouderlijke depressie, gezinsfunctione-

ren (huwelijksfunctioneren, gehechtheidsrelatie tussen ouder en kind en kwaliteit 

van de ouder-kindinteractie), en sekse en leeftijd van het kind. Uit de resultaten 

blijkt dat het stressniveau bij jongeren werd bepaald door de kwaliteit van de ge-

hechtheidsrelatie zoals beleefd door de jongere en de kwaliteit van de ouder-

kindinteractie zoals beleefd door de ouders. Meisjes liepen meer kans op een ver-

hoogd stressniveau. Geconcludeerd kan worden dat het veronderstelde model al-

leen gedeeltelijk wordt ondersteund. Stress zoals gerapporteerd door jongeren lijkt 
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in de chronische fase van de ouderlijke ziekte niet voorspeld te worden door het 

ziektetype. 

In hoofdstuk 5 wordt vanuit de stress- en copingtheorie onderzocht of de kwali-

teit van leven van de zieke ouder, het gezinsfunctioneren en het aanpassingsvermo-

gen van het kind als mediatoren fungeren tussen ziektegerelateerde en demografi-

sche kenmerken en internaliserende problemen bij het kind. Het getoetste model is 

een variant van het transactional stress and coping (TSC) model. Voor de model-

toetsing zijn 160 jongeren tussen 10 en 20 jaar (gemiddelde leeftijd = 15.1 jaar) en 

hun ouders onderzocht. Copingvaardigheden zoals actief aanpakken van problemen 

en steun zoeken blijken niet direct gerelateerd te zijn aan internaliserend pro-

bleemgedrag maar wel aan het stressniveau en het zelfbeeld van het kind. Een lan-

gere ziekteduur was direct gerelateerd aan verhoogde probleemscores. De belang-

rijkste mediatoren voor internaliserende problemen bij de doelgroep zijn de kwali-

teit van leven van de zieke ouder, het gezinsfunctioneren, de frequentie van moei-

lijke momenten en het beleefde stressniveau van het kind. Het TSC-model blijkt na 

ingrijpende aanpassingen ondersteund te worden door de uitkomsten van deze 

studie. 

In hoofdstuk 6 zijn vijf cortisolmetingen op een dag vergeleken tussen 27 jonge-

ren uit gezinnen met een chronisch zieke ouder, 23 jongeren uit eenoudergezinnen 

en 50 jongeren uit gezinnen met twee gezonde ouders. Cortisol is een stresshor-

moon dat als objectieve maat van fysiologische stress gezien kan worden. Veron-

dersteld werd dat jongeren uit gezinnen met een chronisch zieke ouder en eenou-

dergezinnen een afwijkende cortisolcyclus zouden hebben. Verschillen tussen de 

gezinstypen en interactie-effecten met covariaten zijn gemeten met multilevel-

analyses, herhaalde metingen waarmee rekening wordt gehouden met de afhanke-

lijkheid in de tijd van de metingen. Covariaten waren sekse en leeftijd van jongeren, 

SES en ouderlijke depressie zoals gemeten door de Beck Depression Inventory. Uit 

de resultaten blijkt dat jongeren uit alle drie de groepen een soortgelijke en gezon-

de cortisolcyclus vertoonden. Hogere cortisolwaarden waren geassocieerd met 

mannelijk geslacht en oudere leeftijd van het kind en lagere depressiescores van de 

ouder. 

In hoofdstuk 7 zijn 389 jongeren van gemiddeld 15.2 jaar uit drie gezinstypen 

(intacte gezinnen met een zieke ouder, eenoudergezinnen en intacte gezinnen met 

gezonde ouders) vergeleken op probleemgedrag, stress en schoolfunctioneren. 

Hierbij is specifiek gekeken naar de invloed van gezinstype, de sekse en leeftijd van 

het kind, depressieve symptomen bij de ouder en interactie-effecten tussen gezins-

type, sekse, leeftijd en ouderlijke depressie. Hieruit blijkt dat jongeren uit gezinnen 

met een chronisch zieke ouder en jongeren uit eenoudergezinnen meer internalise-

rende problemen en een lager gemiddeld rapportcijfer vertoonden dan jongeren 

met gezonde ouders uit intacte gezinnen. Daarnaast toonden jongeren uit eenou-

dergezinnen een hoger stressniveau, meer schoolproblemen en een lager zelfbeeld 
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als leerling dan jongeren uit de andere gezinstypen. Onafhankelijk van het gezinsty-

pe hadden depressieve symptomen van de ouder effect op het stressniveau van het 

kind. Meisjes en oudere kinderen liepen meer kans op internaliserende problemen 

en stress. Daarnaast blijkt dat oudere kinderen meer externaliserende problemen 

hadden en een slechter gemiddeld rapportcijfer. 

Hoofdstuk 8 behandelt verschillen in probleemgedrag, psychosociaal functione-

ren en schoolrapportcijfers tussen 161 jongeren met een chronisch somatisch zieke 

ouder en 112 jongeren met twee gezonde ouders. De resultaten tonen aan dat 

jongeren met een zieke ouder meer internaliserende problemen, mantelzorgtaken 

en zorgverantwoordelijkheden manifesteerden dan jongeren uit de vergelijkings-

groep. Daarnaast blijkt de doelgroep zich vaker geïsoleerd te voelen en beperkt te 

zijn in activiteiten dan de vergelijkingsgroep. Het beleefde stressniveau en het aan-

tal moeilijke momenten met betrekking tot eigen ervaringen was significant hoger 

en de schoolcijfers waren duidelijk lager bij de doelgroep. De groepsverschillen 

waren het sterkst wat betreft het gemiddelde rapportcijfer en variabelen die aan 

mantelzorg gerelateerd waren. 

In hoofdstuk 9 is middels een onderzoek bij 160 jongeren uit gezinnen met een 

chronisch zieke ouder geïnventariseerd welke factoren op niveau van kind, ouder, 

ziekte en gezin bijdragen aan internaliserend en externaliserend probleemgedrag. 

Onder kindfactoren vielen naast sekse en leeftijd ook omvang, beleving en impact 

van mantelzorg, moeilijke momenten met betrekking tot eigen ervaringen en co-

pingvaardigheden. Ouderfactoren waren geslacht van de zieke ouder, leeftijd van de 

ouders, depressie en ziektebelasting bij partners van zieke ouders. Ziektekenmerken 

bestonden uit duur van de ziekte, functionele status, beleving van pijn en algemene 

gezondheidsbeleving van de zieke ouder en onvoorspelbaarheid van de ziekte. Als 

gezinsfactoren telden SES, huwelijksfunctioneren, kwaliteit van de gehechtheidsre-

latie en frequentie van moeilijke momenten met betrekking tot beide ouders. De 

conclusie van deze studie is wederom dat de doelgroep meer kans liep op internali-

serende problemen en dat deze problemen voorspeld blijken te worden door een 

lange ziekteduur. Daarnaast blijken kinderen die zich geïsoleerd voelen en ver-

vreemd zijn van hun moeder meer kans te lopen op internaliserende problemen. 

Ten slotte waren moeilijke momenten met betrekking tot eigen ervaringen een 

risicofactor voor internaliserend probleemgedrag bij de jongeren. Als risicofactoren 

voor externaliserend probleemgedrag kwamen mannelijk geslacht, moeilijke mo-

menten met betrekking tot de zieke ouder en vervreemding van beide ouders naar 

voren. 

Hoofdstuk 10 beschrijft de totstandkoming van het Screeningsinstrument voor 

Adolescenten met een Chronisch Zieke Ouder (SACZO), een vragenlijst bestaande 

uit 8 items die jongeren met internaliserende problemen tracht te identificeren. Ter 

bepaling van de constructvaliditeit is het SACZO, tegelijkertijd met de vragenlijsten 

die stress en probleemgedrag meten, afgenomen bij een nieuwe groep jongeren (N 
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= 149) met een chronisch somatisch zieke ouder. Door de lijst bij dezelfde jongeren 

een jaar later wederom af te nemen is de predictieve validiteit van het instrument 

onderzocht. Het SACZO blijkt een hoge betrouwbaarheid te hebben (Cronbach’s alfa 

= .90). De goede psychometrische eigenschappen, met name de sensitiviteit, duiden 

erop dat het SACZO kinderen kan identificeren die een jaar later internaliserende 

problemen ondervinden. De resultaten suggereren dat er gestart kan worden met 

de voorbereiding van landelijke implementatie. 

 Geconcludeerd kan worden dat jongeren met een chronisch somatisch zieke 

ouder over het algemeen goed functioneren. De gehechtheidsrelatie met de ouders, 

de omgang met problemen en cortisolwaarden van de doelgroep blijken niet af te 

wijken van die bij jongeren zonder zieke ouder. In vergelijking met jongeren uit 

eenoudergezinnen scoorde de doelgroep zelfs lager ten opzichte van psychologi-

sche stress en schoolproblemen en hoger op zelfbeeld als leerling. De resultaten 

bevestigen echter ook dat kinderen met een chronisch zieke ouder meer internali-

serende problemen vertonen dan andere kinderen. Daarnaast hebben zij ongunsti-

ge uitkomsten op het gebied van omvang en beleving van mantelzorg, frequentie 

van moeilijke momenten, subjectief beleefde stress en schoolcijfers. Vooral het 

aanpassingsvermogen van het kind en gezinsfactoren zoals de gehechtheidsrelatie 

lijken ontwikkelingsproblemen bij de doelgroep te voorspellen. In dit opzicht zou-

den kinderen met een chronisch somatisch zieke ouder steun moeten krijgen uit 

hun omgeving. Interventies zouden zich het beste kunnen richten op het vergroten 

van copingvaardigheden en de zelfwaarde. De resultaten van dit grootschalige on-

derzoek geven aan dat het belangrijk is gezonde familiebanden te stimuleren om 

het stressniveau bij deze kinderen te verlagen. Na de diagnose van een chronisch 

somatische aandoening bij de ouder zou zich de zorg dan ook moeten richten op het 

hele gezin. 
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