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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-



 158 

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 
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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. 




