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General introduction

Chapter 1

Introduction
As a result of the improvements in medical care, the prevalence of chronic illness in 
children has increased worldwide. In the Netherlands, at least 14% (500,000 children) 
of children grow up with a chronic illness 1. The term ‘chronic illness’ refers to 
illnesses that require at least 6 months of continuous medical care, permanent life 
style changes and continuous behavioral adaptation to the unpredictable course of 
the illness 1. Chronic illnesses have no known cures but can be managed medically. 
The medical treatment forces these children to face several problems such as frequent 
hospitalizations, painful medical procedures, pharmacological interventions, school 
absenteeism, and restriction of activities 2. Based on extensive pediatric research, we 
know that these children have negative outcomes on different aspects of their lives. 
They often suffer from a multitude of short and long-term cognitive, behavioral and 
emotional problems (e.g. anxiety, attention problems, and lower self-esteem), social 
maladjustment and a lower Health Related Quality of Life (HRQOL) 2-5. 

In addition, the impact of chronic illness in childhood on the “Course of Life” 
(CoL) of a child is inescapable 6,7. It is difficult for chronically ill children to meet 
their age-related developmental tasks (such as making contacts outside the family, 
participate in social or sport activities, or to gain independency) 7. So, their CoL is at risk 
to be delayed. However, going through these experiences is tremendously important 
to the adjustment needed later in adult life 8. For example, parents of a chronically 
ill child are in general more involved in daily activities of the child, as a result of the 
chronic illness 9,10. This parental involvement and the treatment regimens that restrict 
the child’s physical activities may limit the child’s opportunities for unsupervised time 
with peers, which may affect the achievement of developmental milestones 9,11-13. In 
addition, a hampered CoL can lead to decreased HRQOL later in life 14,15.

As a result of the improvements in medical care, the number of families living 
with a chronically ill child has also increased. A chronic illness has an impact on the 
whole family, especially on the parents caring for the ill child 16. Although much 
research is done on children with chronic illnesses, relatively little is known about 
the (psychosocial) functioning of their parents. Living with a chronic illness requests 
from the child and the family to manage various stressors related to uncertainty 
and uncontrollability of the disease 17. Therefore, it is important to investigate the 
unfavorable outcomes in both children with a chronic illness and their parents, and to 
develop and implement interventions to support them. 

In this thesis we focus on children, adolescents and young adults with Juvenile 
Idiopathic Arthritis (JIA), their parents, parents of children with different chronic 
illnesses and a new intervention for monitoring HRQOL. This thesis comprises three 
main topics; 1) Patient Reported Outcomes, 2) Parent Reported Outcomes and 

11
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Chapter 1

3) Feedback of electronic Patient Reported Outcomes (ePROs) in pediatric clinical 
practice. 

Patient Reported Outcomes 
One way to get insight in the functioning and HRQOL of children is with the use of 
Patient Reported Outcomes (PROs). PROs include the self-assessment of functional 
status, symptoms or other concerns, such as patient’s needs and satisfaction with 
care. Questionnaires retrieve information directly from the patient without the 
intervention of an observer and are therefore a form of PROs 18.

Juvenile Idiopathic Arthritis (JIA)
This thesis focuses on children, adolescents and young adults with JIA. JIA is arthritis 
of unknown etiology that starts before the age of 16 years. It is one of the most 
common rheumatic diseases in childhood and a major cause of childhood disability. 
Worldwide, 0.07–4.01 per 1,000 children is affected 19,20. Children with JIA experience 
functional impairment due to joint manifestations of the disease, morning stiffness, 
and fatigue 21, but the degree to which patients are affected differs. The course of 
the illness is related to the subtype. The mildest form of JIA is in general persistent 
oligoarthritis. Systemic JIA is the most severe form. When the disease is not completely 
controlled, long term complications can occur, including flexion deformities, damage 
of bones, and bony overgrowth that may result in different length of limbs 19,22,23. In 
addition, chronic uveitis (inflammation of the middle layer of the eye), which occurs 
as a complication in 5-20% of patients, can lead to cataracts and blindness 24. 

Treatment of Juvenile Idiopathic Arthritis (JIA)
There is no definite cure for JIA; treatment is aimed at controlling pain and achieving 
inactive disease or remission by means of medication, which might have side effects 19. 

During diagnosis, while other causes of arthritis are being excluded, most patients 
are given NSAIDs. These drugs relieve pain and stiffness usually within a few days and 
do not, as more aggressive treatments can, interfere with the disease course in case of 
misdiagnosis. Children with oligoarticular disease are often given NSAID monotherapy, 
intra-articular corticosteroids alone, or a combination of both. Patients with a definite 
diagnosis of polyarticular disease or oligoarticular disease refractory to intra-articular 
steroids are candidates for treatments with second line agents, including DMARDs 
(sulfasalazine, methotrexate, prednison and biologicals, depending on the course of 
the disease).

Depending on the JIA subtype and severity of disease, recommendations for 
treatment are coordinated by regular checks by a pediatric rheumatologist and 
ophthalmologist. Occupational and physical therapy are integral in the management 

12
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of JIA to improve mobility and help to manage pain. Psychosocial support for the 
patient and family by a psychologist and social worker is often recommended to 
improve self-management and coping with the challenge of the impact of the disease 
in daily life. The idea is that a well chosen multidisciplinary team will enable the best 
possible care 20,28. 

Even with the improvements in treatment in the last decades, a large proportion 
of children with JIA still has active disease throughout childhood into adulthood 25-27.

Health Related Quality of Life (HRQOL)
One of the main topics of this thesis is to measure HRQOL, and to feed back HRQOL 
to the pediatrician. We know that physical measures alone are not sufficient to 
assess the impact of JIA on a child’s life. Different PROs are possible to include in 
outcome studies, such as functional ability, anxiety and depression and behavioral 
problems. However, the evaluation of HRQOL is essential for a full assessment of the 
influence of the illness on a child’s life. Quality of Life (QOL) is defined by the World 
Health Organization as “individuals’ perceptions of their position in life in the context 
of the culture and value systems in which they live and in relation to their goals, 
expectations, standards and concerns” 29. Health Related QOL (HRQOL) is a concept 
that incorporates measures of physical symptoms, functional status, and disease 
impact on psychological and social functioning 30,31.

JIA and HRQOL
Some studies suggest that JIA does not negatively affect HRQOL or psychosocial 
functioning during childhood 3,32-34, whereas other studies report that children with 
JIA have a lower HRQOL compared to healthy children 35-40 and compared to children 
with other chronic illnesses 41,42. Although a large number of studies have assessed 
HRQOL in children with JIA, only few studies focused on predictors of HRQOL in 
children with JIA. So far, risk factors identified for impaired HRQOL are polyarticular 
arthritis or extended oligoarthritis 43, short disease duration 40, pain 37,44, disabilities 
and increased disease severity 45.

HRQOL studies in Europe are scarce 39,40,46 and they often include heterogeneous 
groups of patients based on different age cohorts and with different national health 
care systems 43,47. Many studies use proxy reporting 39,48,49, whereas other studies 
have shown that self-reporting appears to be more reliable for evaluating HRQOL44,50. 
Different HRQOL questionnaires have been used, both generic and disease-specific. 
Because of all these aspects, it is difficult to compare the various studies and to 
generalize the results to the JIA patients in the Netherlands. In addition, to develop 
tailored interventions for children with JIA, it is important to gain more insight in the 
predictors of HRQOL. 

13
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Growing up with JIA
Children with JIA have a major risk of having active inflammatory disease entering 
adulthood 51,52. Besides, pediatric rheumatic disorders are typically more severe 
than the same disorders in adults and may have substantial psychological and medical 
consequences 53. In addition, children and adolescents with JIA have more problems 
compared to healthy peers, such as internalizing problems including depression and 
anxiety 35,54. 

For all these children, transition into adulthood is a critical phase. Children and 
adolescents with JIA are expected to pass similar developmental stages as their 
non-disabled peers; to leave home, develop psychosocially, and define a role for 
themselves in the community through employment or other activities. However, 
young adults with JIA face many challenges to obtain normative developmental 
milestones. The achievement of psychosocial milestones while growing up 
(psychosocial developmental trajectory) is related to participation in society, for 
example labor participation. Based on former studies, up to 60% of all patients with 
rheumatic disorders continue to have limitations in their daily life 32,55-58 and also 
work disability is much higher in patients with Rheumatoid Arthritis compared to the 
general population 59,60. Insight into early determinants of adjustment in adult life 
may help to develop interventions in pediatric healthcare to create conditions for 
better participation in society, including labor participation. Therefore, and because 
little is known on this topic, it is important to assess the psychosocial developmental 
trajectory of young adults with JIA. 

Parent Reported Outcomes
As described earlier, chronic illness during childhood has an impact on the whole 
family, especially on parents taking care of their ill child 16. Daily care involves 
management of the illness; parents spend on average 3-5 hours a day on medical 
care management 61,62. Daily care also includes instructing others, incorporating care 
in daily family life, managing the consequences on siblings and finding the balance 
between caring and their personal needs 63. 

Parents of a chronically ill child frequently report mood problems, anxiety, 
physical problems, cognitive problems and a feeling of lack of control over daily 
events because of the unpredictable nature of their child’s illness 64. They are also 
more likely to report higher levels of parental distress and lower levels of HRQOL than 
parents of healthy children 65,66. Parenting a child with a chronic illness affects the 
roles of parents, such as being a partner, employee or family member 67-70, ultimately 
resulting in increased burden for parents 61,71. They are therefore at risk of suffering 
from a burn-out 72. Anxiety and depression in fathers and mothers of a chronically 
ill child has been documented only to a limited extent, and studies often focus on a 

14
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single diagnosis or report only small sample sizes 73-76. However, the previous studies 
all point in the same direction: parents of a chronically ill child are more vulnerable to 
have higher levels of anxiety and depression. Therefore, it is necessary to investigate 
this in a large sample of parents with a chronically ill child. 

Parents of children with JIA
Like other chronic illnesses, caring for child with JIA places enormous demands upon 
the entire family and may have many adverse social and emotional consequences 77. 
The psychosocial impact of JIA on parents has been documented only to a limited 
extend. Results suggested that mothers of a child with JIA experience more feelings 
of depression 78,79, show more mental health problems 80 and more psychological 
distress 81. However, another study did not find any differences between parents of a 
child with JIA and a comparison group on parental distress 82, on HRQOL and anxiety 
and depression 83. 

It is important to gain more insight in the psychosocial functioning of these parents, 
because their well-being affects the well-being of the child. For example, increased 
parental distress is associated with more depressive symptoms in children with JIA 
84. Furthermore, a parent’s belief that a child is vulnerable can potentially have an 
adverse effect on the child’s development 85. Children with a chronic illness tend to 
be more socially anxious when their parents perceived them as more vulnerable 86. 
In addition, perceived vulnerability can lead to overprotective behavior in parents 
and psychological problems in children, such as psychosomatic complaints and school 
underachievement 87. 

In conclusion, more insight is needed in the functioning of parents with JIA, their 
HRQOL and if they perceive their child as vulnerable, to be able to support these 
parents, increase their psychosocial functioning and as a result positively influence 
the well-being of the child. 

Screening and monitoring for parental distress
High levels of distress in parents are associated with the child’s maladjustment 
to the illness 88-91 and it is therefore important to gain insight in the emotional 
functioning of parents in order to be able to develop strategies to support them. In 
pediatric clinical settings, parental support is often integrated in pediatric care, for 
example with a medical social worker as part of the multidisciplinary team. However, 
identifying parents with a chronically ill child who are experiencing psychological 
distress or who are at risk for distress can be difficult and time consuming. Parent 
reported outcomes are usually general instruments which do not focus on the impact 
of caring for a chronically ill child. A short non-invasive screening-tool that detects 
the level of parental distress, indicates a starting point for targeted interventions 

15

proefschrift Haverman-1.indb   15 29-1-2013   10:32:58



Chapter 1

and can monitor the functioning of parents over time, would be useful 71. However, 
currently no appropriate short questionnaire is available to identify parents in need of 
additional support. 

Feedback of HRQOL Patient Reported Outcomes (PROs) in 
Pediatric Clinical Practice
The use of PROs in daily clinical practice is receiving increased attention. HRQOL 
questionnaires are commonly used to collect information about a specific group of 
patients. These questionnaires retrieve information directly from the patient and are, 
as described above, a form of PROs 18. Today, HRQOL questionnaires are increasingly 
used in daily clinical practice. The PROs are provided to the physician to facilitate 
communication with patients during a consultation. The majority of HRQOL studies 
focuses on adults and oncology practice. Routine assessment of HRQOL in a clinical 
setting improves communication between physicians and patients and facilitates early 
recognition of lowered HRQOL in adult patients 92-99. Although solving problems in 
social and emotional functioning is not the main scope of a physician, the discussion 
of HRQOL topics itself can lead to a decrease in negative feelings or feelings of 
insecurity 100. Physicians generally consider the use of PROs as a valuable addition 
to daily health care 95. Nevertheless, finding an improvement in patient satisfaction 
with care or detection of an increase in HRQOL scores is still difficult. This is due to 
methodological challenges, such as high baseline scores on patient satisfaction (ceiling 
effect 97,99,101) or the nature of the study design.

Especially in pediatrics, there is a need to address HRQOL and psychosocial issues 
in daily clinical practice. In the developmental context PROs can be valuable, because 
children with a chronic illness are at a greater risk for psychological problems than 
their healthy peers 2. In addition, children have more difficulties expressing themselves 
verbally than adults. The use of PROs may therefore help to monitor, identify and 
discuss HRQOL issues in children with chronic illnesses. However, studies on the use 
of (HRQOL) PROs in pediatric clinical practice are scarce compared to adult practice 
50,102,103. Only two studies on the feedback of PROs are conducted in pediatrics. 
The first is the study of de Wit et al. 103. She showed that systematic monitoring and 
discussing HRQOL in adolescents with diabetes improved their psychosocial well-being 
and their satisfaction with care. After one year, de Wit showed that the beneficial 
effect of discussing and monitoring HRQOL during pediatric clinical practice did not 
sustain when the feedback was discontinued. This underlines the need to incorporate 
the continuous HRQOL feedback in clinical practice. The other study is the Quality 
of Life in Child Oncology (QLIC-ON) project, which was conducted in our children’s 
hospital 102,104,105. 

16
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The KLIK study
The QLIC-ON study was conducted by our research group between 2005 and 2009. 
This study was aimed at pediatric cancer patients in the period shortly after the end 
of successful treatment 104. The results of the QLIC-ON study were encouraging, as 
they demonstrated that the feedback of HRQOL increased discussion of emotional 
and psychosocial functioning. Additionally, it improved the identification of emotional 
problems. Furthermore, the intervention did not lengthen consultation duration 102,105. 

In this study, the HRQOL questionnaires were completed at the outpatient clinic 
immediately before the actual doctor’s visit, with patients using stand-alone or touch 
screen computers. A printed version of this PRO was handed to the physician to be 
discussed during the consultation. This method was very time consuming and often 
had logistical problems such as lack of privacy and room at the clinic 106,107. The use 
of a web-based program could overcome these problems and could contribute to an 
improved use of PROs in clinical practice 108. 

Therefore, we started a new multicenter study, the KLIK (Dutch: Kwaliteit van 
Leven in Kaart) study and we developed a website (http://www.hetklikt.nu). The KLIK 
study was developed based on the experiences of the QLIC-ON study. Children or 
their parents (depending on the age of the child) could now complete the HRQOL 
questionnaires at home and pediatricians could retrieve these PROs directly from the 
website during the visit 109. This multicenter KLIK study, presented in this thesis, 
aimed at using these electronic PROs (ePROs) in daily pediatric rheumatology clinical 
practice. 

The intervention: The KLIK ePROfile
The intervention consisted of providing HRQOL scores of the patient (ePROfile, figure 
1) and scores on functional ability (ePROfile, figure 2) to the Pediatric Rheumatologist 
(PR) during consultation, focusing on identifying, monitoring and discussing HRQOL 
problems. The answers on the online questionnaires were automatically converted 
into an ePROfile and keyed to colors, with red (“often” and “almost always”) 
indicating that a child experienced problems with an issue, orange (“sometimes”) 
representing mild problems, or green (“never” and “almost never”) indicating no 
reported problems. The items and sum cores were shown on the computer screen and 
provided the opportunity to discuss the results directly with the child and parents. 
To optimize the effectiveness, all PRs were trained in the use of the PROfile 104,109.

17
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Figure 1. The ePROfile – Generic HRQOL scores

18
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Study design
A sequential cohort design was used (figure 3) 104,109. Patients took part in either 
the control or intervention group, depending on the date of consultation; if a 
patient participated in the control group, that patient was not eligible anymore for 
participation in the intervention group. All PRs first participated in the control group 
(control period: February to April 2009; online questionnaires completed by the 
patient but the ePROfile not provided to the PR) and thereafter in the intervention 
group (intervention period: May 2009 to February 2010; online questionnaires 
completed by the patient and the ePROfile provided to the PR). Randomization was 
not desirable, because it could result in the provision of extra attention to HRQOL 
issues in the control group (contamination) 99,110. To assess the effectiveness of the 
intervention, shortly after the consultation the parents and the PR completed an online 
questionnaire about the HRQOL topics discussed, referrals, and their satisfaction with 
the consultation, again using the website. In addition, the ePROfile was evaluated by 
the parents and PRs in the intervention period. 

Figure 2. The ePROfile – Functional ability - scores

19
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Aims of the thesis
This thesis adds to the current literature by focusing on three aspects of pediatric 
PROs research:

1. Patient Reported Outcomes
Aims:
l	 To assess the HRQOL and the predictors in a group of children and adolescents with 

JIA.
l	 To assess the HRQOL and the psychosocial developmental trajectory of young 

female beneficiaries with JIA.

PROfile Questionnaires Consultation After-consultation 

Questionnaires Children
Pedsql (8-12)
Pedsql (13-18)
CHAQ (8-18)

Questionnaires Parents
Communication
Satisfaction

Questionnaires Physician
Communication
Satisfaction

Questionnaires Children
Pedsql (8-12)
Pedsql (13-18)
CHAQ (8-18)

Questionnaires Parents
Communication
Satisfaction
Evaluation PROfile

Intervention group
Consultation WITH use of the
PROfile

Questionnaires Parents
Tapqol (0-5)
Pedsql (6-7)
CHAQ (0-7)

Questionnaires Physician
Communication
Satisfaction
Evaluation PROfile

Control group
Consultation
NO PROfile available

Questionnaires Parents
Tapqol (0-5)
Pedsql (6-7)
CHAQ (0-7)

Intervention period May ’09 – February ’10 (8 months)

Control period February ’09 – April ’09  (4 months)

Questionnaires Child
Evaluation PROfile

Figure 3. KLIK study: sequential cohort design

20
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2. Parent Reported Outcomes
Aims:
l	 To assess the HRQOL, parental perceived child vulnerability and the associated 

variables of parents of a child with JIA.
l	 To determine the levels of anxiety and depression and the associated variables in 

parents of a child with a chronic illness.
l	 To develop and validate the Distress Thermometer for Parents (DT-P) and to 

determine a cut-off score for clinical parental distress. 

3. Development, effectiveness and implementation of PROs in pediatric clinical 
practice 

Aims:
l	 To describe the development of the QLIC-ON and KLIK ePROfile and intervention.
l	 To investigate the effectiveness of the KLIK ePROfile.
l	 To describe the implementation of the KLIK ePROfile in pediatric clinical practice.

Outline of the thesis
The general introduction of this thesis is covered in Chapter 1. The chapters include 
the identification of problems in children, adolescents and young adults with a chronic 
illness (Patient Reported Outcomes) and their parents (Parents Reported Outcomes). In 
addition, the chapters describe the development, the evaluation of the effectiveness 
and the implementation of the KLIK intervention (the use of PROs in pediatric clinical 
practice). It therefore encompasses the model of knowledge. 

Part one of this thesis, covering Patient Reported Outcomes (PROs), describes the 
identification of problems of the children, adolescents and young adults with JIA and 
is presented in chapter 2 and 3. In Chapter 2 we aimed to examine the HRQOL of 
all children and adolescents with JIA attending one of the pediatric rheumatology 
centers in Amsterdam, the Netherlands. We investigated the HRQOL of children with 
JIA of a broad range of ages (6–18 years) using generic HRQOL questionnaires, we used 
self-report (ages 8–18 years) or proxy report (ages 6–7 years). We compared the HRQOL 
of children with JIA to a healthy Dutch youth norm population and to children with 
other chronic health conditions. In addition, we assessed the proportion of children 
with JIA and an impaired HRQOL and the predictors of HRQOL. Chapter 3 describes 
the psychosocial developmental trajectory and HRQOL of young females with JIA who 
claim the Wajong benefit compared to a norm group of peers from the Dutch general 
population.

The second part of this thesis covers Parent Reported Outcomes and is presented 
in chapter 4, 5 and 6. In Chapter 4 the HRQOL and perceived vulnerability of 
parents of children with JIA is described, as well as the variables associated with 
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the perceived vulnerability. In addition, no large-sample studies have examined the 
prevalence of anxiety and depression in fathers and mothers of a chronically ill child. 
Therefore, we wanted to determine the levels of anxiety and depression in fathers 
and mothers of a chronically ill child and to assess the degree to which parental and 
child characteristics are associated with anxiety and/or depressive symptoms. This 
is described in Chapter 5. It is important to gain insight in the emotional functioning 
of these parents in order to be able to develop interventions to support them. A 
short screening tool that detects the level of parental distress would be useful. For 
this reason, we developed a questionnaire for parents of a chronically ill child, the 
Distress Thermometer for Parents (DT-P). Chapter 6 describes the examination of the 
psychometric properties (internal consistency and validity) of the DT-P in a sample of 
parents of a chronically ill child, and the determination of a cut-off score to identify 
distressed parents. 

In the third part of this thesis, the use of Patient Reported Outcomes in pediatric 
clinical practice is described (chapter 7, 8, 9 and 10). The focus is on the different 
phases of our KLIK intervention: development, effectiveness and implementation. The 
development of the KLIK intervention is described in two steps in Chapter 7 and 
Chapter 8. We first provide a detailed description of the development and design of 
the QLIC-ON study and a training program for pediatricians to improve effectiveness 
in the use of PROs about HRQOL in pediatric practice. The development of the KLIK 
website was an important step in the use of PROs in daily pediatric clinical practice, 
because it was now possible to change from a stand-alone laptop to collect the 
PROs to a web based program, the PROs were converted to electronic PROs (ePROs). 
In Chapter 8, we describe the ongoing process of the KLIK ePROfile development 
using the KLIK website and how to make the use of HRQOL data more efficiently. 
In Chapter 9, the results of the study on the effectiveness of the KLIK ePROfile are 
presented in terms of communication, referrals, satisfaction and evaluation of the 
KLIK ePROfile. As a result of the positive findings of the QLIC-ON and KLIK study and 
the readiness of our hospital to incorporate systematic attention for HRQOL in clinical 
practice, we started the implementation of the use of the KLIK ePROfile in daily 
clinical practice for children with various chronic illnesses. The implementation of 
the use of ePROs in daily clinical practice creates new challenges and opportunities 
for care, as is extensively described in the International Society for Quality of Life 
Research (ISOQOL) guidelines 111,112. Chapter 10 elaborates a thorough description 
of the implementation of KLIK ePROs in daily pediatric clinical practice following the 
methodological recommendations and decisions using the guidelines provided by the 
ISOQOL 111,112. This thesis ends with Chapter 11; a general discussion including a 
summary of the results, main findings, limitations, future perspectives and the key 
messages.  
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Abstract
Objectives
Children with juvenile idiopathic arthritis (JIA) experience functional impairment due 
to joint manifestations of the disease. The aim of our present study was to assess 
health related quality of life (HRQOL) and its predictors in a group of children and 
adolescents with JIA. 

Methods
The study sample includes all JIA patients (ages 6-18 years) who consulted a pediatric 
rheumatologist in Amsterdam, the Netherlands, between February 2009 and March 
2010. HRQOL was measured using the Paediatric Quality of Life Inventory 4.0 (ages 
6-18 years). Functional ability was measured using the Child Health Assessment 
Questionnaire, and medical and socio-demographic parameters were assessed. The 
study sample was compared to a Dutch youth norm population including children with 
other chronic health conditions. The proportion of children with JIA with an impaired 
HRQOL (< 1 SD) was evaluated and multivariate regression analyses were performed to 
predict HRQOL outcome. 

Results
Of the eligible patients, 64.1% (n = 152) participated. Both children (ages 6-12 years) 
and adolescents (ages 13-18 years) with JIA reported a significantly lower HRQOL in 
almost all domains compared to either healthy controls or children with other chronic 
health conditions. Approximately half of the children with JIA showed an impaired 
HRQOL. The main predictors of HRQOL were functional ability, pain, subjective burden 
of medication use, and school absence.

Conclusion
The HRQOL is severely affected in children and adolescents with JIA. These findings 
underline the necessity to systematically monitor HRQOL in daily clinical practice.
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Introduction
Juvenile idiopathic arthritis (JIA) is arthritis of unknown etiology that starts before 
the age of 16 years. It is one of the most common rheumatic diseases in childhood 
and a major cause of childhood disability. Worldwide, 0.07-4.01 per 1000 children 
are affected 1. Children with JIA experience functional impairment due to joint 
manifestations of the disease, morning stiffness, and fatigue 2. There is no definite 
cure for JIA; treatment is aimed at controlling pain and achieving inactive disease or 
remission by means of medication, which might have side effects as well 1.

Physical measures alone are not sufficient to assess the impact of JIA on a child’s 
life. The evaluation of health related quality of life (HRQOL) is essential for a full 
assessment of the influence of the disease on a child’s life. Quality of life is defined 
by the World Health Organization as “individuals’ perceptions of their position in life 
in the context of the culture and value systems in which they live and in relation 
to their goals, expectations, standards and concerns”.3 HRQOL is a concept that 
incorporates measures of physical symptoms, functional status, and disease impact on 
psychological and social functioning 4,5. 

Some studies suggest that JIA does not negatively affect HRQOL or psychosocial 
functioning 6-9, whereas other studies report that children with JIA have a lower 
HRQOL compared to healthy children 10-16 and compared to children with other chronic 
health conditions 17,18. Although a large number of studies have assessed HRQOL in 
children with JIA, only few studies focused on predictors of HRQOL in children with 
JIA. Risk factors identified for impaired HRQOL are polyarticular arthritis or extended 
oligoarthritis 19, short disease duration 15, pain 12,20, disabilities, and increased 
disease severity 21,22. 

HRQOL studies in JIA patients are scarce in Europe 14,15,23 and include heterogeneous 
groups of patients based on different age cohorts and with different national health 
care systems 19,24. Many studies use proxy reporting 14,25,26, whereas other studies 
have shown that self-reporting appears to be more reliable 20,27 for evaluating HRQOL. 
Different HRQOL questionnaires, both generic and disease-specific, have been used for 
children with JIA. Because of the aforementioned aspects, it is difficult to compare 
the various studies. Our present study therefore aimed to examine the HRQOL of 
all children and adolescents with JIA attending one of the pediatric rheumatology 
centers in Amsterdam, the Netherlands, with the use of self-report (ages 8-18 years) 
or proxy report (ages 6–7 years). We investigated the HRQOL of children with JIA of a 
broad range of ages (6-18 years) using generic HRQOL questionnaires. We compared 
the HRQOL of children with JIA to a healthy Dutch youth norm population and to 
children with other chronic health conditions. In addition, we assessed the proportion 
of children with JIA and an impaired HRQOL and the predictors of HRQOL.
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Patients and Methods

Patients
In a prospective study, we collected data from all children who consulted a pediatric 
rheumatologist between February 2009 and March 2010 at one of the 4 referral centers 
in Amsterdam: the Emma Children’s Hospital/Academic Medical Center, VU Medical 
Centre, Reade (location Jan van Breemenstraat) and Sint Lucas Andreas Hospital. All 
children (ages 6-18 years) with JIA were eligible. Data were collected as part of the 
multi-center Kwaliteit van Leven in Kaart (KLIK; Quality of Life in Clinical Practice). The 
KLIK study assesses the effect of discussing HRQOL during a consultation using Patient 
Reported Outcomes (PROs) 28-30. Prior to a planned outpatient consultation, a letter 
was sent to the parents and patients, which set out the purpose and the procedure 
of the KLIK study. All patients gave informed consent according to regulations and the 
study was approved by the medical ethics committees of the participating centers.

A username and password were sent by e-mail to the participating patients, 
enabling them to log in to the study website (www.hetklikt.nu). The patient (ages 8-18 
years) or parent (for children ages child 6 or 7 years) could fill in the questionnaires 
after the computer system had automatically selected the appropriate questionnaires 
(depending on the child’s age). Eligible JIA patients attending the outpatient 
department during the study period who did not complete the questionnaires were 
defined as nonparticipants.

Measures

Socio-demographics
Socio-demographics on participating children and parents were collected using the 
online baseline questionnaires completed by the mother of father. The following 
information concerning the child was obtained: age, age at onset of disease, school 
absence (missed days at school in the last 3 months), sex, participation in sports, 
and subjective burden of medication use. Data were obtained from the parents 
on their age, sex, country of birth, education (where low indicates no education, 
primary school or primary vocational education; middle indicates secondary school 
or secondary vocational education; and high indicates higher vocational education 
or university) and employment status. Information on child’s age, sex, and parental 
country of birth in the non-participants group was retrieved from medical files.

Medical data and assessment of JIA severity
The participants’ medical data were assessed by the pediatrician during the 
consultation. The non-participants’ medical data were collected retrospectively, 
based on the reports in the medical files. All patients were classified according to 
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the International League of Associations for Rheumatology criteria 31. During the 
consultation, the physician assessed the disease activity on the 100-mm Visual 
Analogue Scale (VAS; where 0 = no disease activity and 100 = very severe activity) 
and the number of active joints. These were classified as follows: no active joints, 
monarthritis (1 joint), oligoarthritis (2 to 4 joints), polyarthritis (5 to 10 joints), and 
severe polyarthritis (≥11 active joints). The patient’s medication at the time of the 
consultation was recorded. Current or previous presence of uveitis was noted. The 
time between disease onset and diagnosis was calculated, as well as disease duration 
(time from disease onset to the date of the consultation). Finally, as other studies 
have shown that being overweight has a negative impact on HRQOL 32, length and 
weight were also noted so as to calculate the Body Mass Index (BMI).

Functional ability and discomfort

Childhood Health Assessment Questionnaire (CHAQ)
The Dutch version of the CHAQ 33 was used to measure functional ability 34. The 
disability index is a summarized score ranging from 0 to 3, with higher scores indicating 
higher disability. The CHAQ can be used as a self-report, as well as a parent proxy 
report. Both versions, the proxy report (ages 6 or 7 years) and the self-report (ages 8 
-18 years), were used in this study.

Discomfort
Discomfort was assessed by the completion of a 100-mm VAS for the evaluation of 
pain (where 0 = no pain and 100 = very severe pain) and a VAS for the evaluation of 
overall well-being (where 0 = very well and 100 = very poor) by the parent or patient, 
depending on the age of the child.

HRQOL
In order to compare the HRQOL scores of children with JIA to those with other 
chronic health conditions, we used the generic version of the Paediatric Quality of 
Life Inventory 4.0 (PedsQL) 13. The PedsQL (past week version) appeared to be most 
appropriate because of its broad age range (6–18 years), its inclusion of self-reports 
as well as proxy reports, its short completion time (approximately 5–10 minutes), 
and good feasibility, validity and reliability. The proxy report (ages 6 or 7 years) and 
self-report version (ages 8-18 years) 35 were used. The 23 PedsQL items are divided 
into 4 subscales (including 5-point Likert scales): physical functioning (8 items), 
emotional functioning (5 items), social functioning (5 items), and school functioning 
(5 items). Previous research provided data on a Dutch healthy norm population (n = 
401) and on children with other chronic health conditions 36. Children with chronic 
health conditions were identified if the parents reported at the socio-demographic 
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questionnaire that their child suffered from a chronic health condition. This group 
(n = 62) included:  asthma (36.4%), congenital defect (13.6%), skin disease (6.1%), 
and migraine (6.1%). The Dutch PedsQL version differentiates between children with 
and without a chronic condition 36. The socio-demographics about the parents were 
as follows; women (80.6%), parental country of birth (the Netherlands, 85.9%), high 
education (48.4%), employment (72.9%). 

In rheumatology, the PedsQL generic scale has shown excellent reliability, validity, 
and responsiveness 13. Because the reliability appeared to be less in younger children 
with rheumatic diseases, we used the PedsQL in children from the age of 6 years. 

Statistical Analyses
The SPSS software, version 16.0 was used to manage and analyze the data. First, 
differences between participants and non-participants were analyzed. Age and age 
at onset were analyzed using independent t-tests. Age group, sex, JIA subtype, 
parental country of birth, number of active joints, and medication were analyzed 
using a chi-square tests. Differences in physician disease activity rating (VAS score), 
disease duration, and time between disease onset and diagnosis were examined using 
Mann-Whitney tests.

Second, differences between the JIA group, the Dutch norm group, and the 
children with other chronic health conditions were analyzed. The PedsQL scores were 
computed according to the manual. Independent sample t-tests were conducted to 
analyze differences between the JIA group (ages 6-18 years) and the norm group, 
as well as the group with other chronic health conditions (PedsQL). To report the 
strength of this difference, effect sizes were calculated by dividing the difference 
in mean scores between the JIA group and the norm group/chronic health condition 
group by the pooled SD of both groups. Effect sizes were considered small up to 0.2, 
moderate at approximately 0.5, and large at approximately 0.8 37. The 95% confidence 
interval of the effect sizes were calculated. 

The proportion of children with an impaired HRQOL was based on a HRQOL score 
≥1 SD below the mean of the Dutch norm population as defined by Varni et al. 35. In 
the Dutch norm population, around 16% of children had impaired HRQOL (based on 
a normal distribution). The percentages of children with JIA scoring ≥1 SD below the 
mean of the norm population were compared to the norm using chi-square tests.

Linear multiple regression analyses were performed to predict HRQOL as expressed 
by the scores on the PedsQL. First, univariate analyses were performed on all the 
selected predictors for every HRQOL domain separately. Variables with P < 0.05 in at 
least 1 of the PedsQL domains were included simultaneously in the final regression 
model. Disease duration, parental country of birth and participation in sports were 
therefore removed from the multivariate regression. Owing to multicolinearity (high 
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correlation between predictors, correlation >0.80), general well-being (VAS score) 
and number of active joints were excluded. Age, physician disease activity score 
(VAS score), medication use, subjective burden of medication use, BMI, CHAQ total 
score, patient reported pain (VAS score), parental education, and school absence 
were included. Standardized regression coefficients (ß) are reported, which express 
the strength of the association between the predictor variables and the outcomes. 
Standardized regression coefficients of 0.1 are considered small, of 0.3 are considered 
medium, and of 0.5 are considered large for continuous predictors. For binary-coded 
predictor variables, regression coefficients of 0.2 are considered small, of 0.5 are 
considered medium, and of 0.8 are considered large 38. For each regression, the 
explained variance (R²) was determined, and it was tested using the F test. The 
effect sizes of explained variance of 0.02 are considered small, of 0.13 are considered 
medium, and of 0.26 are considered large 37. T-values and their significance level were 
calculated to test the hypothesis whether the contribution (the regression coefficient 
[ß]) of an entered variable significantly differed from zero. 

Results

Socio-demographic and medical information
The results are shown in Table 1. Between February 2009 and March 2010, 237 children 
with JIA and their parents were approached to participate in the KLIK study. A total 
of 152 (64.1%) participants completed the online HRQOL questionnaire. A total of 67% 
of the participating children were female participants, and the mean age of all the 
children was 13.03 years.  

A total of 135 parents completed the socio-demographic questionnaire; 80.9% of 
the parents were mothers, the mean ± SD age was 42.86 ± 5.0 years and 74.3 % were 
employed. In 80% of these parents the parental country of birth was the Netherlands. 
The distribution of education was as follows: 15.1% of the parents were low educated, 
47.4% were middle educated, and 26.3% were high educated. 

Scores for functional ability and discomfort
The CHAQ scores were available for 151 patients. The mean ± SD total score was 0.82 
± 0.7. The mean ± SD patient reported VAS pain score was 30.51 ± 29.5, and the mean 
± SD VAS score of patient reported general well-being was 30.77 ±  27.1.

Results for HRQOL
The results are shown in Table 2. The HRQOL of children ages 6 and 7 years, based on 
proxy reporting, was significantly lower compared to the Dutch healthy norm population 
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(P <0.05) in all the domains except emotional functioning. Large effect sizes were found 
for the total score, physical health and school functioning. Children (ages 8-12 years) 
reported significantly lower HRQOL scores in all domains compared to the Dutch norm 

Table 1. Socio-demographics and disease characteristics of participants and non-participants

SOCIO-DEMOGRAPHICS

Participants Non-participants

N Mean (SD) N M

Age (years)* 152 13.03 (3.4) 85 14.04 (3.0)

Age of onset JIA 151 8.61 (4.4) 82 8.95 (4.5)

Missed days at school 142 3.6 (5.7)

Body Mass Index (BMI)*** 137 19.1 (4.2) 76 21.2 (4.5)

N % N %

Gender (female) 102 67.1 51 60.0

Playing sports 80 52.6

Subjective burden of medication use 77 50.7

Partental country of birth (Netherlands)*  120 80.0 57 67.1

JIA subtype N % N %

  Oligo-articular JIA, persistent 30 19.7 14 16.5

  Oligo-articular JIA, extended 21 13.8 9 10.6

  Poly-articular JIA, RF negative 66 43.4 37 43.5

  Poly-articular JIA, RF positive 7 4.6 2 2.4

  Systemic JIA 3 2.0 1 1.2

  Enthesitis related Arthritis 15 9.9 12 14.1

  Undifferentiated JIA 8 5.3 8 9.4

  Chronic arthritis with other autoimmune 
inflammatory disease

2 1.3 2 2.4

N Median (range) N Median (range)

Months between symptom onset and diagnose 151 0.64 (0.00-8.78) 80 0.52 (0.04-10.26)

Disease duration (years) 181 3.62 (0.28-14.82) 82 4.02 (0.64-14.13)

Physician disease activity (VAS score range 0-100) 181 17.00 (0-94) 85 15.00 (0-84)

Number of joints with arthritis N % N %

  No arthritis 63 41.4 40 47.1

  monarthritis (1 joint) 20 13.2 15 17.6

  oligoarthritis  (2-4 joints) 43 28.3 15 17.6

  polyarthritis (> 4 joints) 26 17.1 15 17.6

Uveitis presenting during disease course 7 4.6 5 6.0

Medication at time point of evaluation N % N %

  No medication 15 9.9 13 15.3

  NSAID 80 52.6 40 47.1

  DMARDS (including methotrexate, sulfasalazine) 120 78.9 59 69.4

  Biologicals (Anti-TNF) with or without DMARDs 22 14.5 8 9.4

*p<.05, **p<.01, ***p<.001, n = 5 parents had missing data, n =1 had missing date of onset
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Figure 1. Percentages of HRQOL impairment based on 
HRQOL scores on the PedsQL ≥1 SD below the mean 
of the Dutch norm population for ages 6-7 years, 8-12 
years and 13-18 years

(P <0.05). Large effect sizes were found 
for the total score and physical health. 
Adolescents (ages 13-18 years), in line 
with the group ages 6 and 7 years, 
reported significantly lower HRQOL 
scores on all scales compared to the 
Dutch healthy norm population, except 
for emotional functioning. Large effect 
sizes were found for the total score and 
physical health.

Compared to children with other 
chronic health conditions, children 
with JIA (ages 6 and 7 years) showed 
no differences on HRQOL scores. 
Children ages 8-12 years with JIA scored 
significantly lower in all domains except 
social functioning. Adolescents with 
JIA also consistently reported lower 
HRQOL scores compared to the chronic 
health condition group; only the score 
for physical health was significantly 
lower. A large effect size was found 
in the group ages 6 and 7 years on 
psychosocial health.

Proportion of JIA patients with 
an impaired HRQOL 
Figure 1 shows the percentages of 
children and adolescents with an 
impaired HRQOL on all PedsQL scales. 
The proportion of JIA patients with 
an impaired HRQOL was significantly 
larger than the proportion in the Dutch 
norm population in almost all domains. 
Almost half of the children with JIA 
(47-57%) had an impaired HRQOL, 
which is a significant difference in 
comparison with the approximately 
16% in the Dutch norm population.
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Predictors of HRQOL in children and adolescents with JIA
The results of the univariate analysis are shown in Table 3, and the multivariate 
analysis in Table 4. The explained variance of the scales ranged from 26-81%. Older 
children reported fewer problems in HRQOL domains compared to younger children. 
The pediatricians reported disease activity was not significantly related to HRQOL. 
The subjective burden of medication use and pain was significantly associated with 
the total functioning, psychosocial functioning, and emotional functioning of children 
with JIA. Children with higher scores on the CHAQ reported a worse HRQOL score 
at physical, psychosocial, and social functioning. Children with more days missed at 
school reported lower HRQOL for total, psychosocial, and school functioning. 

Table 2. HRQOL (PedsQL) of children with JIA aged 6 – 18 years compared to Dutch norm data and 
children with other chronic health conditions.

Children with JIA Norm population Chronic health condition

Subscale N Mean SD N Mean SD d (95% CI) N Mean SD d (95% CI)

Group 6-7 (proxy report)

Total score 14 70.26* 23.02 61 86.07 8.29 0.94 (0.31 - 1.52) 11 80.33 9.39 0.57 (-0.27 - 1.41)

Psychosocial health 14 72.98* 18.75 61 84.59 9.23 0.79 (0.18 - 1.39) 11 91.24 10.99 1.19 (0.29 - 2.09)

Physical health 14 65.18* 32.22 61 88.83 9.43 1.00 (0.39 - 1.61) 11 82.39 11.38 0.71 (-0.14 - 1.56)

Emotional functioning 14 69.29 22.09 61 78.44 12.77 0.51 (-0.09 - 1.10) 11 74.09 12.61 0.27 (-0.56 - 1.09)

Social functioning 14 76.79* 20.06 61 89.02 11.21 0.75 (0.15 - 1.35) 11 84.09 10.68 0.45 (-0.38 - 1.29)

School functioning 14 72.86* 19.88 61 86.31 10.80 0.84 (0.24 - 1.45) 11 79.55 16.65 0.36 (-0.47 - 1.20)

Group 8-12 (self-report)

Total score 63 71.67***^^ 14.06 192 82.31 8.83 0.91 (0.61 - 1.20) 26 80.64 9.32 0.75 (0.28 - 1.23)

Psychosocial health 63 71.9***^ 13.90 192 80.75 10.34 0.72 (0.43 - 1.02) 26 79.81 10.43 0.64 (0.17 - 1.12)

Physical health 63 71.23***^^ 20.48 192 85.25 8.85 0.89 (0.59 - 1.18) 26 82.21 12.14 0.65 (0.18 - 1.12)

Emotional functioning 63 69.84*^ 20.32 192 76.85 13.76 0.40 (0.12 - 0.69) 26 78.85 13.21 0.53 (0.06 - 0.99)

Social functioning 63 76.98*** 15.07 192 86.51 12.24 0.69 (0.40 -0.99) 26 83.27 12.80 0.45 (-0.02 - 0.92)

School functioning 63 68.89***^ 17.04 192 78.88 11.90 0.68 (0.39 - 0.97) 26 77.31 13.13 0.55 (0.08 - 1.02)

Group 13-18 (self-report)

Total score 75 71.91*** 17.36 148 83.14 8.99 0.81 (0.52 - 1.10) 25 77.09 9.40 0.37 (-0.09 - 0.83)

Psychosocial health 75 74.38** 15.99 148 81.21 10.22 0.51 (0.23 - 0.79) 25 75.00 9.56 0.05 (-0.41 - 0.50)

Physical health 75 67.29***^^^ 23.92 148 86.76 9.21 1.07 (0.78 - 1.37) 25 81.00 12.00 0.72 (0.26 - 1.19)

Emotional functioning 75 72.60 23.07 148 77.53 15.01 0.25 (-0.03 - 0.53) 25 71.40 16.62 0.06 (-0.52 - 0.4)

Social functioning 75 83.27*** 13.89 148 90.14 11.37 0.54 (0.26 - 0.82) 25 83.40 12.97 0.01 (-0.45 - 0.47)

School functioning 75 67.27** 20.46 148 75.95 12.68 0.51 (0.23 - 0.79) 25 70.20 15.17 0.16 (-0.30 - 0.62)

1) *p<.05, **p<.01, ***p<.001 versus Dutch norm population, ^p<.05, ^^p<.01, ^^^p<.001 versus children 
with a chronic health condition, Higher scores represent a better HRQOL, p values at two sample 
t-test: JIA versus norm and JIA versus chronic health condition

2) Effect sizes up to 0.2 were considered to be small, effect sizes of about 0.5 moderate and effect sizes 
of about 0.8 large 
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Table 2. HRQOL (PedsQL) of children with JIA aged 6 – 18 years compared to Dutch norm data and 
children with other chronic health conditions.

Children with JIA Norm population Chronic health condition

Subscale N Mean SD N Mean SD d (95% CI) N Mean SD d (95% CI)

Group 6-7 (proxy report)

Total score 14 70.26* 23.02 61 86.07 8.29 0.94 (0.31 - 1.52) 11 80.33 9.39 0.57 (-0.27 - 1.41)

Psychosocial health 14 72.98* 18.75 61 84.59 9.23 0.79 (0.18 - 1.39) 11 91.24 10.99 1.19 (0.29 - 2.09)

Physical health 14 65.18* 32.22 61 88.83 9.43 1.00 (0.39 - 1.61) 11 82.39 11.38 0.71 (-0.14 - 1.56)

Emotional functioning 14 69.29 22.09 61 78.44 12.77 0.51 (-0.09 - 1.10) 11 74.09 12.61 0.27 (-0.56 - 1.09)

Social functioning 14 76.79* 20.06 61 89.02 11.21 0.75 (0.15 - 1.35) 11 84.09 10.68 0.45 (-0.38 - 1.29)

School functioning 14 72.86* 19.88 61 86.31 10.80 0.84 (0.24 - 1.45) 11 79.55 16.65 0.36 (-0.47 - 1.20)

Group 8-12 (self-report)

Total score 63 71.67***^^ 14.06 192 82.31 8.83 0.91 (0.61 - 1.20) 26 80.64 9.32 0.75 (0.28 - 1.23)

Psychosocial health 63 71.9***^ 13.90 192 80.75 10.34 0.72 (0.43 - 1.02) 26 79.81 10.43 0.64 (0.17 - 1.12)

Physical health 63 71.23***^^ 20.48 192 85.25 8.85 0.89 (0.59 - 1.18) 26 82.21 12.14 0.65 (0.18 - 1.12)

Emotional functioning 63 69.84*^ 20.32 192 76.85 13.76 0.40 (0.12 - 0.69) 26 78.85 13.21 0.53 (0.06 - 0.99)

Social functioning 63 76.98*** 15.07 192 86.51 12.24 0.69 (0.40 -0.99) 26 83.27 12.80 0.45 (-0.02 - 0.92)

School functioning 63 68.89***^ 17.04 192 78.88 11.90 0.68 (0.39 - 0.97) 26 77.31 13.13 0.55 (0.08 - 1.02)

Group 13-18 (self-report)

Total score 75 71.91*** 17.36 148 83.14 8.99 0.81 (0.52 - 1.10) 25 77.09 9.40 0.37 (-0.09 - 0.83)

Psychosocial health 75 74.38** 15.99 148 81.21 10.22 0.51 (0.23 - 0.79) 25 75.00 9.56 0.05 (-0.41 - 0.50)

Physical health 75 67.29***^^^ 23.92 148 86.76 9.21 1.07 (0.78 - 1.37) 25 81.00 12.00 0.72 (0.26 - 1.19)

Emotional functioning 75 72.60 23.07 148 77.53 15.01 0.25 (-0.03 - 0.53) 25 71.40 16.62 0.06 (-0.52 - 0.4)

Social functioning 75 83.27*** 13.89 148 90.14 11.37 0.54 (0.26 - 0.82) 25 83.40 12.97 0.01 (-0.45 - 0.47)

School functioning 75 67.27** 20.46 148 75.95 12.68 0.51 (0.23 - 0.79) 25 70.20 15.17 0.16 (-0.30 - 0.62)

1) *p<.05, **p<.01, ***p<.001 versus Dutch norm population, ^p<.05, ^^p<.01, ^^^p<.001 versus children 
with a chronic health condition, Higher scores represent a better HRQOL, p values at two sample 
t-test: JIA versus norm and JIA versus chronic health condition

2) Effect sizes up to 0.2 were considered to be small, effect sizes of about 0.5 moderate and effect sizes 
of about 0.8 large 

Discussion
Our study shows significant impairment of HRQOL in patients with JIA in nearly all 
domains, almost independent of pediatrician reported disease activity status or 
disease duration. Four factors appear to be strongly related to impaired HRQOL in all 
patients: functional ability (CHAQ score), patient reported pain, school absence and 
the subjective burden of medication use. 

Both the child age group (6-7 years) and the adolescent age group (13-18 years) 
reported lower HRQOL compared to their healthy peers; HRQOL scores were equal 
compared to peers with other chronic health conditions. The 8-12 years age group 
reported lower HRQOL scores compared to their healthy peers, as well as to the 
children with other chronic health conditions. In all age groups the largest effects 
were found for physical and psychosocial functioning. These findings are consistent 
with previous JIA studies 12,15,16,21. Emotional functioning, however, seems to be less 
affected than other domains in all age groups. 
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We tried to get more insight into HRQOL outcomes by using predictive statistical 
models, but with the use of linear multivariate regression analyses causality cannot 
be proven. In other studies, physical disability also appears to be strongly related to 
HRQOL 14,16,22,39. Besides, physical activity is generally impaired in adolescents with 

Table 3. Univariate regression analysis of HRQOL PedsqQl scores of children with JIA and medical 
predictors

Total
score

Psychosocial
health

Physical
health

Emotional
functioning

Social
functioning

School
functioning

Age -.02 .03 -.08 .05 .18* -0.13

Disease duration .06 .05 .05 .04 .10 .01

Physicisian disease 
actity (VAS score)

-.44** -.34** -.47** -.21** -.36** -.30**

Number of active joints -.41** -.30** -.46** -.20* -.22** -.31**

Use of medication -.30** -.26** -.29** -.15 -.24** -.28**

Subjective burden of 
medication use

.15 .15 .13 .08 .09 .18*

Body mass index -.25** -.17* -.30** -.15 -.07 -.19*

CHAQ total score -.77** -.57** -.86** -.47** -.56** -.41**

Patient reported pain 
(VAS score)

-.71** -.52** -.80** -.49** -.46** -.35**

Patient reported well-being 
(VAS score)

-.71** -.54** -.77** -.51** -.43** -.38**

Parental country of birth -.08 -.10 -.05 -.03 -.12 -.11

Parental education .12 .05 .19* .02 .06 .05

School absence -.48** -.40** -.48** -.27** -.30** -.42**

Sports .03 .04 .02 .04 .10 -.04

*p<0.05; **p<0.01; ***p<0,001

Table 4. Standardized Regression Coefficients β from Forced entry Regression Analysis predicting HRQOL 
outcomes

Total
score

Psychosocial
health

Physical
health

Emotional
functioning

Social
functioning

School
functioning

Age .10 .19 -.04 .26* .36** -.14

Disease activity .05 -.08 -.01 .13 .04 -.02

Use of medication -.10 -.12 -.04 -.06 -.05 -.17

Burden of medicines -.17** -.21* -.09 -.21* -.12 .19

Body mass index -.13 -.15 -.07 -.21 -.17 .01

CHAQ total score -.38*** -.21 -.49*** -.13 -.27* -.13

CHAQ pain score -.29** -.19 -.35*** -.32* -.13 .01

Parental education -.00 -.04 -.05 -.05 .00 -.02

Missing days at school -.19* -.22* -.11 -.06 -.14 -.33**

R2 .67 .41 .81 .33 .35 .26

F 19.05*** 6.19*** 41.32*** 4.56*** 5.00*** 3.39**

*p<0.05; **p<0.01; ***p<0,001
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JIA 40. Individualized training programs may significantly improve physical ability of 
the adolescent 41 and therefore positively influence a child’s HRQOL. 

As well as physical disability, pain is also a very important predictor for HRQOL 
as compared to other studies 12,14,16,22. The relief of pain and pain management are 
therefore important factors to deal with in the care of children with JIA 42-45. The 
physician reported VAS score of disease activity appear to be less directly related 
to HRQOL, whereas functional ability as measured by the CHAQ and VAS pain, all 
reported by the patient, are obviously strongly related 46. 

In our study, another important predictor of impaired HRQOL appeared to be 
school absence. Children who reported more school absence in the 3 months prior 
to the consultation showed lower HRQOL and more impaired school functioning than 
those children with less school absence. Therefore, parents and teachers should be 
informed about the consequences of school absence to the HRQOL for a child with 
JIA, not only in regard to school functioning but also for the other domains of HRQOL. 

The reported subjective burden of medication use is also important in explaining 
HRQOL. Although receiving medication is not a predictor of impaired HRQOL, when 
children report the experience of a burden from their medication use, they are at 
risk for impaired HRQOL. It is important to educate patients and their parents about 
the (side) effects of medication. This issue should be addressed during consultation, 
and in complex cases support should be provided, e.g., with a psychoeducational 
program 47,48. 

When the insights into the medical and nonmedical predictors of HRQOL are 
increased, health care workers will be enabled to optimize their treatment strategy 
to improve the effect of treatment on HRQOL 22. The influence of disability and pain 
on HRQOL has been described in other studies 14 and was confirmed in our findings. 
From our study, we can add 2 nonmedical predictors to the explanation of HRQOL in 
children with JIA: school absence and subjective burden of medication use. 

Our study shows that approximately half of the children with JIA have an impaired 
HRQOL as compared to 16% of the general population. This more clinical way of 
looking at the data is new in the JIA population and provides more insight into the 
number of children with JIA with a low HRQOL. Based on the results of our study, 
most patients with JIA are at risk of an impaired HRQOL. Systematic monitoring of 
HRQOL in children with JIA is therefore warranted 4,22. By using PROs such as HRQOL 
questionnaires in daily clinical practice care, pediatricians, psychologists, and nurses 
can adequately identify the specific problems in HRQOL domains of children with 
JIA. Consequently, more tailored advice and referrals can be given to these children. 
Children with JIA can be provided with HRQOL questionnaires before a consultation. 
Systematically reporting PROs to the pediatric rheumatologist during the consultation 
can facilitate communication about HRQOL. The PedsQL is a suitable instrument for 
systematic HRQOL assessment in daily clinical practice, as this is a questionnaire that 
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is simple, easy to administer, and requires only 5–10 minutes to complete 28,29. The 
PROs can easily be expanded with the information about functional ability, pain, the 
subjective burden of medication, and information on school absence. 

Our study has some limitations. First, differences in age, parental country of birth 
and patient’s BMI were found between participants and non-participants. This is not 
surprising as older children and adolescents are, in general, less willing to participate 
in clinical studies, and parents decide whether the younger children should participate. 
The percentage of parents born in the Netherlands was also significantly higher among 
the participants. Nevertheless, 20% of the participating parents were born outside the 
Netherlands, which reflects the population of the Amsterdam region. Both parental 
country of birth and BMI were not significant factors in contributing to HRQOL among 
the participating children with JIA. We therefore assumed that the differences in these 
factors between participants and non-participants did not influence our findings. 

In our study, data on HRQOL were compared with a Dutch norm population 
containing a sample of healthy children and children with a chronic health condition 36. 
These Dutch norm data for the norm population were collected in previous research in 
children and their parents from Amsterdam and surrounding regions at 4 elementary 
schools (3 suburban and 1 urban), 4 high schools (1 rural, 1 suburban and 2 urban), and 
1 school for vocational education (urban) and are considered to be representative for 
the Netherlands 36.

Due to the lack of data, we could not fully compare the socio-economic status 
of the participants and non-participants. We only could compare parental country 
of birth. For the participants, the parental country of birth was most often the 
Netherlands. In the comparison between the Dutch norm data and our sample, a 
difference in education was found. An influence of these aspects of socio-economic 
status on the HRQOL of the children in our sample cannot be ruled out.

Regarding the comparison of HRQOL of our sample with children with a chronic 
health condition from the Dutch norm population, some aspects need to be taken 
into account. Children with a chronic health condition were identified in the norm 
population based on proxy report.  It is plausible that the more severely ill children 
were not included in the norm population, since the for the norm population were 
collected from regular schools. In addition, the sample sizes of children with chronic 
health condition are relatively small. The differences in HRQOL between children with 
JIA and other chronic health conditions will be investigated further.

In the univariate analyses, the VAS general well-being and the number of active 
joints were moderately to highly correlated to HRQOL, but we had to reject these 
correlations for inclusion in the regression model because of high multicolinearity. 
Based on previous studies, VAS general well-being and the number of active joints are 
important factors for a child’s HRQOL. 
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Unfortunately, we were unable to report on the influence of fatigue and sleep 
problems on HRQOL. For practical reasons, we did not add questionnaires for the 
evaluation of fatigue and sleep problems to our web-based survey. Recent studies 
have demonstrated that children with JIA report more fatigue and sleep problems 
compared to healthy children and that these factors appear to highly correlate with 
HRQOL 16,39,46. 

A strong point of our study is that we focused not only on outcomes of HRQOL, 
but also on the determinants. These determinants can be taken into account during 
consultations by the health care workers. If indicated, both children and parents can 
be educated and supported during the developmental trajectory. We used a website 
for data collection. Having the participants use the internet to complete the PedsQL 
questionnaire is valid, reliable, less time consuming, and more efficient compared to 
a paper and pencil version. Lastly, we used self-reports from the age of 8 years; at 
this age it is reasonable to assume that children are capable of reporting their own 
HRQOL 49. Moreover, self-reporting appears to be more reliable as compared to proxy 
report 20,27 for evaluating HRQOL.

The best way to evaluate HRQOL is to use a standardized generic instrument 
with a disease specific supplement 50. Depending on the availability of validated 
questionnaires, disease specific rheumatology questionnaires can be added. It would 
be interesting, if possible, to add the PedsQL 3.0 rheumatology module 13 to the 
PedsQL 4.0 generic core scales to evaluate HRQOL. 

In the near future, HRQOL studies in children with JIA should be extended so as to 
investigate more predictive and resilient factors that have been identified in pediatric 
psychology research, such as self-management, family and social circumstances. In 
this study we already found a substantial percentage of explained variance in HRQOL, 
but there appears to be other important factors that are predictors of HRQOL. By 
identifying all predictors of HRQOL, the quality of care for children and adolescents 
with JIA can increase further. 

In conclusion, from the data on 152 children with JIA, age ≥ 6 years, and from 
consulting with pediatric rheumatologists in Amsterdam, we concluded that the HRQOL 
of children with JIA is considerably lower than that of the Dutch norm population, as 
well as compared to children with another chronic health condition. The 4 important 
predictors of these problems are impaired physical ability, patient reported pain, 
school absence, and subjective burden of medication use. To improve patient care in 
children with JIA, we believe that it is important to systematically monitor HRQOL by 
the use of PROs 28. Based on our findings, we suggest discussing subjective burden of 
medication use and school absence during consultations. More risk and resilient factors 
influencing HRQOL in patients with JIA need to be investigated in future studies.
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Abstract
Objectives
It is generally recognized that for all children the fulfilling of age-specific psychosocial 
developmental tasks in childhood is of great importance to adjustment in adult 
life, including participation in society. For young adults with Juvenile Idiopathic 
Arthritis (JIA) this is more difficult. We assume that the achievement of psychosocial 
milestones while growing up (psychosocial developmental trajectory) is also related 
to labour participation. A proportion of all young adults with JIA have to apply for 
disability benefits. This study assessed the health related quality of life (HRQOL) and 
the psychosocial developmental trajectory of young female beneficiaries with JIA 
compared with peers from the Dutch general population.

Methods
Young females with disability benefits because of JIA completed the RAND-36 (HRQOL) 
and the Course of Life Questionnaire (CoLQ; psychosocial developmental trajectory). 
Differences between respondents and the peer group were tested using analysis of 
variance and logistic regression analysis by group and age. 

Results
The beneficiaries reported worse HRQOL than the peer group and achieved fewer 
milestones, or achieved the milestones at a later age than the peer group in the 
autonomy, social and psychosexual domain. 

Conclusions
Young females with JIA who have to apply for disability benefits are at risk for 
impaired HRQOL and a delay in their psychosocial developmental trajectory. Parents, 
physicians and other health-care providers should pay systematic attention to the 
development of social and independent functioning of children with JIA in order to 
optimize their adaptation to society at the time of transition to adulthood.

50

proefschrift Haverman-1.indb   50 29-1-2013   10:33:09



HRQOL and Psychosocial Developmental Trajectory

Chapter 3

Introduction
Juvenile Idiopathic Arthritis (JIA) is arthritis of unknown aetiology that begins 
before the age of sixteen years and is more common in girls than in boys 1. JIA is 
one of the most common rheumatic diseases in childhood and a major cause of 
childhood disability. Pediatric rheumatic disorders may have substantial medical and 
psychological consequences. For example, children and adolescents with JIA have a 
lower Health Related Quality of Life (HRQOL) and have more problems compared with 
healthy peers, such as internalizing problems including depression and anxiety 2,3. 

For all children transition into adulthood is a critical phase. Children and 
adolescents with chronic diseases are expected to pass similar developmental stages 
as their non-disabled peers, to leave home, develop psychosocially, and define a 
role for themselves in the community through employment or other activities. For 
adults with JIA this is more difficult compared with, for example, healthy siblings 4,5. 
Occupational outcomes of (young) adults with JIA varied in different studies 5-8.

In the Netherlands, if young adults are (partially) unable to work because of a 
chronic disease or disability (at least 25% occupationally disabled before the 17th 
birthday or during study), they may be eligible for benefits provided by the state 
social services for young disabled persons: Wajong Act (Work and Labour Support for 
Young Disabled Persons). 

It is generally recognized that the fulfilling of age-specific psychosocial 
developmental tasks in childhood is of great importance to adjustment in adult life 9, 
including participation in society. We assume that the achievement of psychosocial 
milestones while growing up (psychosocial developmental trajectory) is also related 
to labour participation. Insight into early determinants of adjustment in adult life 
may help to develop interventions in pediatric health care to create conditions for 
better participation in society, including labour participation. Therefore, we want 
to assess the psychosocial developmental trajectory of young adults with JIA who 
claim the Wajong benefit, and hypothesize that their psychosocial developmental 
trajectory is delayed. In addition, we expect that they report lower HRQOL than a 
norm group of peers from the Dutch general population.

Methods

Participants
Data from the database of the Dutch EMWAjong study, a Dutch cross-sectional study 
examining psychosocial factors affecting the employment of young adults with 
disability benefits (Wajong) because of chronic somatic diseases or childhood-derived 

51

proefschrift Haverman-1.indb   51 29-1-2013   10:33:10



Chapter 3

physical limitations, were used. All young adults between 22 and 31 years of age, 
who claimed this disability benefit in the year 2003 or 2004 received a letter with an 
invitation to participate in the EMWAjong study. The study was performed according 
to the regulations of the medical ethical committee of our institute. 

Measures

Psychosocial developmental trajectory 
The psychosocial developmental trajectory was assessed with the Course of Life 
Questionnaire (CoLQ) 10. The items concern behavior characteristics of certain age 
stages, developmental tasks and the limitations children might face when they grow 
up with a chronic disease. The items are divided into five scales; we used the three 
developmental scales: autonomy development (6 items, autonomy at home and 
outside the home); psychosexual development (4 items, love and sexual relations); 
and social development (12 items, contacts with peers). A higher score on the scales 
indicates the accomplishment of more developmental milestones. The validity and 
reliability of the CoLQ scales is moderate to good 10. 

HRQOL 
The RAND-36 is a Dutch version of the Medical Outcomes Study-SF-36 Health 
Survey and almost identical to the Dutch SF-36. The RAND-36 is a multidimensional 
questionnaire consisting of 36 items, clustered into eight multi-item scales. Higher 
scores indicate higher levels of functioning or well-being. The validity and reliability 
of the RAND scales were satisfactory 11. Overall physical [physical component scale 
(PCS)] and overall mental health [mental component scale (MCS)] were assessed by 
principal components analysis using non-orthogonal rotation (Oblimin), based on the 
assumption that physical health and mental health are interdependent. 

Normative data of young adults from the general Dutch population (peer group)  
are available, recruited through general practitioners in a former study 10. 

Statistical analyses
The Statistical Package for the Social Sciences (SPSS) version 16.0 was used. First, 
differences between JIA and the peer group at CoLQ item level (milestones) were 
analysed with logistic regression analyses by group and age. Odds ratios (ORs; for 
JIA vs peer group) were also calculated. Secondly, analyses of variance (ANOVAs) by 
group and age were performed to test group differences (JIA vs peer group) on HRQOL 
(RAND-36 scales) and developmental trajectory (CoLQ scales). Effect sizes were 
calculated by dividing the difference in mean scores between the JIA group and the 
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peer group by the SD of the peer group. Effect sizes up to 0.2 were considered to be 
small, effect sizes of ~0.5 moderate and effect sizes of ~0.8 large 12. 

Results

Participants
The EMWAjong database contains data from 415 participants with different childhood-
derived chronic diseases; 46 young adults (11.1%) reported to have JIA, including 43 
females (16.1% of all females in the EMWAjong database). The data of these 43 young 
females with JIA were used for analyses. The peer group consisted of 269 females. 
The mean age of the females with JIA was higher than in the peer group, 25.8 (SD = 
2.3) vs 24.3 (SD = 3.8) (p<.001).  

Psychosocial developmental trajectory
The scores of the young females with JIA were lower than the peer group in the 
domains of social development (19.5 vs 20.9) and psychosexual development (6.7 vs 
7.2) but not in the domain of autonomy development (table 1). The effect sizes were 
moderate (0.6 and 0.4). 

Table 1 also shows the individual milestones. With respect to autonomy 
development, we found that young adults with JIA were less likely than the peer 
group to have had a paid job during middle/high school (OR=0.26). In addition, we 
noted significant differences on five items of the social development; during and after 
middle and/or high school, young females with JIA were less likely than the peer group 

Table 1. Psychosocial developmental trajectory of young adults with JIA compared with the peer group: 
mean scale scores (SD), effect sizes (d)1 and the achievement of milestones (OR) in the social, autonomy 
and psychosexual domains of the CoLQ

SCALES 
JIA Peer Group

N Mean (SD) N Mean (SD) d
Autonomy development (range 6-12) 43 9.4 (1.5) 265 9.5 (1.4) -0.1

Social development (range 12-24) B 43 19.5 (2.8) 255 20.9 (2.5) -0.6

Psychosexual development (range 4-8) A 43 6.7 (1.4) 266 7.2 (1.3) -0.4

MILESTONES
AUTONOMY DEVELOPMENT N % N %  OR
Regular chores/tasks in your family, elementary school

yes 22 51.2 126 47.0 1.19

no 21 48.8 142 53.0

Regular chores/tasks in your family, middle and/or high 
school

yes 28 65.1 165 61.6 1.21

no 15 34.9 103 38.4
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Table 1. (Cont.)

SCALES 
JIA Peer Group

N Mean (SD) N Mean (SD) d
Paid jobs, middle and/or high school

at the age of ≤18 years 26 60.5 231 85.9 0.26***

at the age of ≥19 years/never 17 39.5 38 14.1

For the first time vacation without adults 

at the age of ≤ 17 years 17 39.5 143 53.4 0.63

at the age of ≥18 years/never 26 60.5 125 46.6

Leaving your parents home

not living with your parents 38 88.4 190 70.6 1.32

still living with your parents 5 11.6 79 29.4

SOCIAL DEVELOPMENT N % N %  OR
At least one year of membership in a sports club / 
competitive sports, elementary school

yes 31 72.1 218 81.1 0.66

no 12 27.9 51 19.0

Number of friends in kindergarten through third grade, 
elementary school

≥ 4 27 62.8 157 58.4 1.39

< 4 16 37.2 112 41.6

Number of friends in fourth-sixth grade, elementary 
school

≥ 4 22 51.2 178 66.4 0.57

< 4 21 48.8 90 33.6

Best friend, elementary school

Yes 37 86.0 207 77.0 1.76

No 6 14.0 62 23.0

Most of the time playing with….., elementary school

Friends 37 86.0 232 87.9 0.90

Brothers and/or sisters, parents, on your own 6 14.0 32 12.1

At least 1 year of membership in a sports club / 
competitive sports, middle and/or high school

Yes 19 44.2 190 70.6 0.33** 

No 24 55.8 79 29.4

Number of friends, middle and/or high school

≥ 4 22 51.2 181 67.3 0.57

< 4 21 48.8 88 32.7

Best friend, middle and/or high school

Yes 25 58.1 217 80.7 0.34**

No 18 41.9 52 19.3

Belonging to a group of friends, middle and/or high 
school

Yes 36 83.7 218 82.6 1.19

No 7 16.3 46 17.4

Leisure time, mainly with ….., middle and/or high school

Friends 32 74.4 237 88.8 0.39*

Brothers and/or sisters, parents, on your own 11 25.6 30 11.2
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Table 1. (Cont.)

SCALES 
JIA Peer Group

N Mean (SD) N Mean (SD) d
Going out to a bar or disco, middle and/or high school

Sometimes  / often 26 60.5 226 84.0 0.29**

Never 17 39.5 43 16.0

At least one year of membership in a sports club / 
competitive sports, after middle and/or high school

Yes 7 16.3 119 44.7 0.23**

No 36 83.7 147 55.3

PSYCHOSEXUAL DEVELOPMENT N % N %  OR
First girlfriend / boyfriend

at the age of ≤17 years 27 62.8 222 82.8 0.38**

at the age of ≥18 years/never 16 37.2 46 17.2

Falling in love for the first time

at the age of ≤18 years 38 88.4 247 92.2 0.71

at the age of ≥19 years/never 5 11.6 21 7.8

Sexual intimacy for the first time

at the age of ≤18 years 30 69.8 224 83.9 0.47*

at the age of ≥19 years/never 13 30.2 43 16.1

Sexual intercourse for the first time

at the age of ≤18 years 21 48.8 163 60.8 0.61

at the age of ≥19 years/never 22 51.2 105 39.2

SOCIODEMOGRAPHICS N % N %  OR
Marital status 

Married / living together 23 53.5 121 46.4 0.84

Single 20 46.5 140 53.6

Education

High 11 26.2 49 18.8

Low-middle 31 73.8 211 81.2 1.25
1JIA versus peer group
A Group difference at p<.05 according to ANOVA by group and age
B Group difference at p<.01 according to ANOVA by group and age
* Difference at p<.05 according to logistic regression analyses by group and age 
** Difference at p<.01 according to logistic regression analyses by group and age 
*** Difference at p<.001 according to logistic regression analyses by group and age 

to have been a member of a sports club (OR=0.33 and OR=0.23), and during middle 
and/or high school, to have had a best friend (OR=0.34), to have spent leisure time 
with friends (OR=0.39) and to have been going out to visit a bar or disco (OR=0.29) 
than the peer group. The results in the psychosexual development domain showed 
that the young females with JIA were also less likely than the females of the peer 
group to have had intimate relationships with a boyfriend or girlfriend before the age 
of 19 years (OR=0.38) or to have had sexual intimacy for the first time before the age 
of 19 (OR=0.47) compared with the peer group.
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HRQOL
The HRQOL of young females with JIA was significantly lower compared with the peer 
group on all domains (effect sizes 0.4-2.6), with the exception of the domains of Role 
limitations emotional and Mental health (table 2). 

Discussion
Our study shows significant impairment of HRQOL in almost all domains in young 
females with JIA and claiming state benefit financial support. Obviously, disability 
can have lasting and large effects on subjective well-being 6. Powdthavee found that 
disability has the most detrimental impact on health satisfaction, followed by less 
salient aspects that are income, social life, use of leisure time, housing and having a 
partner 13. In former studies, impaired physical disability is an important predictor 
of HRQOL in children and adolescents with JIA 3. Therefore, besides optimizing drug 
therapy to gain a state of inactive disease and prevent damage, individualized training 
programmes for children and adolescents with JIA may be useful to improve physical 
ability 14, It is also known that in other chronic diseases, a delayed social development 
is a predictor of impaired HRQOL 15,16. Therefore, it is important to get insight in the 
(psycho) social developmental trajectory of young adults with JIA. 

Our study shows that the psychosocial developmental trajectory of young females 
with JIA was delayed. These young adults achieved fewer psychosocial milestones, or 

Table 2. Health Related Quality of Life of young adults with JIA compared with the peer group: mean 
scale scores of the RAND-36, SD and effect sizes (d)

JIA Peer group

N Mean 1 (SD) N Mean (SD) D 2

Physical functioning*** 43 51.5 (23.9) 268 91.6 (15.3) -2.6

Social functioning*** 43 69.2 (20.2) 268 85.1 (19.7) -0.8

Role limitations physical*** 43 43.0 (39.8) 268 83.1 (30.7) -1.3

Role limitations emotional 43 81.4 (35.1) 265 85.2 (30.5) -0.1

Mental health 43 79.5 (12.5) 268 74.5 (15.6) 0.3

Vitality*** 43 51.1 (18.1) 268 62.7 (17.1) -0.7

Bodily pain*** 43 52.6 (24.3) 267 83.3 (21.6) -1.4

Health perceptions*** 43 41.9 (20.6) 267 74.3 (18.0) -1.8

Phyiscal component scale*** 43 22.2 (12.7) 264 48.6 (11.4) -2.3

Mental component scale* 43    45.3 (9.9) 264 49.1 (10.2) -0.4
1 Range 0-100
2 JIA vs peer group
* Difference at p<.05 according to ANOVA by group and age 
***Difference at p<.001 according to ANOVA by group and age
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achieved the milestones at an older age than the peer group. Younger children with 
JIA seem to be able to keep up with peers at primary school level, but in middle or 
high school it seems to be more difficult to keep up with healthy peers. The results 
on the social development scale indicate that it is important to encourage children 
and especially adolescents to participate in social events with peers. As summarized 
by Crosnoe and McNeely 17 , in adolescent life the link between peer relations and 
developmental trajectories is stronger compared with childhood, because individuating 
from parents – one of the key developmental tasks of adolescents – increases the 
importance of peer  relations compared with family relations. Close peer relationships 
are an important source of support for chronically ill adolescents at a time when 
they have to tackle both developmental tasks and disease-related challenges 18. 
An important result in the autonomy domain is the low rate of prevocational work 
experience during middle- or high-school years, while work experience in adolescence 
is an excellent way to discover interests and skills, and also limitations of the physical 
capacities. We suggest that the unfavourable labour market situation of our study 
group is associated with their impaired work experience rate during adolescence, 
whereas only 61% had a paid job before the age of 18 years compared with 86% of their 
healthy peers. 

Our results underline that young adults with JIA face many additional challenges 
to negotiate in order to obtain normative developmental milestones and to acquire 
adaptive functioning in society. For parents with a chronically ill child, lowered 
expectations and overprotection come into focus. This can lead to a lowered 
self-esteem in their child, which can eventually result in a lifetime of underachievement 
and failure to reach their full potential 19. These convictions can inhibit the child from 
developing the personal skills needed to cope with the extra challenges of the disease 
or disability. Based on our study results, parents may need to stimulate their child in 
social contacts.

The results of this study show that it is important that health-care providers 
pay systematical attention to both the medical and psychosocial situation of their 
patients. All pediatric and adult rheumatologists should be aware that a substantial 
number of their patients are at risk for problems in later life. Routine assessment 
of psychosocial, educational and vocational needs can easily be implemented 
in daily clinical practice for children, adolescents or during transition through 
computerized and web-based Patient Reported Outcomes 20. To offer tailored 
care a multidisciplinary approach of physicians and other health-care providers 
such as nurses, occupational therapists and psychosocial teams is required, 
especially during transition 21. Finally, it is important for young adults with JIA to 
acquire successful prevocational work experience. Different interventions or tools 
concentrate on vocational readiness and stimulating the children and adolescents 
in their vocational development; for example, Home, Education/employment, peer 
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group Activities, Drugs, Sexuality, and Suicide/depression (HEEADSS; a psychosocial 
screening interview for adolescents) 22 or a Rheumatology Adolescent Planner (RAP; 
a component of a transitional care programme for adolescents with JIA) 23. 

Some limitations of this study should be addressed. First, this study only concerns 
women, probably because of the prevalence of JIA in girls. It is unknown which part of 
all young women with JIA in the Netherlands apply for disability benefits. Therefore, 
we do not know whether the results are an underestimation or an overestimation of 
the problems of this group. Secondly, objective information about the disease status 
of this group of young females with JIA was not available. But since this study concerns 
the part of these young adults who are not able to earn a full salary as a result of their 
disease, we assume that their limitations are considerable. Finally, as the treatment 
of children with JIA has improved over recent decades 24, it is to be expected that 
more and more young adults with JIA will have a better quality of life and less overall 
burden of the disease over time. The young women in our study grew up in the period 
before the JIA treatment strategy of early intensification and availability of highly 
effective treatment, including biologics 24. However, the elucidated problems are 
substantial and give a point of departure for future research. This should be focused 
on identification of patients who most likely develop difficulties specifically related to 
workforce participation and HRQOL and who might benefit from psychosocial support. 
In addition, more insight into other determinants of integration into the workforce, 
such as illness cognition and family environment, is warranted.

Conclusion 
This study reports a lower HRQOL and a delay in the psychosocial developmental 
trajectory faced by young females with JIA who applied for disability benefits. The 
findings underline the need to monitor HRQOL and the psychosocial developmental 
trajectory in children/adolescents and young adults with JIA during transitional 
care. We propose that parents, physicians and other health-care providers should 
pay systematic attention to the development of social and independent functioning 
of children with JIA in order to optimize their adaptation to society at the time of 
transition to adulthood. 
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Abstract 
Objective
To evaluate Health Related Quality of Life (HRQOL) and parental perceptions of child 
vulnerability (PPCV) and associated variables in parents of a child with Juvenile 
Idiopathic Arthritis (JIA).

Methods
Parents of all JIA patients (0–18 years) in Amsterdam, the Netherlands, were eligible. 
HRQOL was measured using the TNO-AZL Questionnaire (TAAQOL) and PPCV using 
the Child Vulnerability Scale (CVS). JIA parents’ HRQOL was compared to norm 
population, and differences between JIA parents of a child with versus without 
active arthritis were analyzed (ANOVA). For PPCV, JIA parents were compared with a 
norm population, including healthy and chronically ill children (Chi2, Mann-Whitney). 
Variables associated with PPCV were identified by logistic regression analyses.

Results
155 parents (87.5% mothers) completed the questionnaires. JIA parents scored lower 
on fine motor HRQOL (p<.001) than parents of healthy children. Parents of children 
with active arthritis showed lower HRQOL regarding daily activities (p<.05), cognitive 
functioning (p<.01) and depressive emotions (p<.05) than parents of children without 
active arthritis. Parents of children with JIA perceived their child as more vulnerable 
than parents of a healthy child (p<.001) and parents of a chronically ill child (p<.001). 
A higher degree of functional disability (p<.01) and shorter disease duration (p<.05) 
were associated with higher levels of PPCV. 

Conclusion
The HRQOL of JIA parents was comparable to the HRQOL of parents of a healthy child. 
JIA parents of a child with active arthritis showed lower HRQOL than parents of a child 
without active arthritis. Parents perceived their child with JIA as vulnerable.
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Introduction
Juvenile Idiopathic Arthritis (JIA) is arthritis of unknown etiology that starts before 
the age of sixteen. It is one of the most common rheumatic diseases in childhood 
and a major cause of childhood disability. Worldwide, 0.07-4.01 per 1000 children 
are affected 1. Children suffering from JIA experience functional impairment due to 
manifestations of the disease in one or more joints, morning stiffness and fatigue 2. 
There is no definite cure for JIA: treatment is aimed at controlling pain and achieving 
inactive disease or remission by means of medication which might have side effects 
as well 1. 

A chronic illness has an impact on the whole family, especially on parents caring 
for the ill child 3. Parents of a chronically ill child frequently report mood problems, 
anxiety, physical problems, cognitive problems and a feeling of lack of control over 
daily events because of the unpredictable nature of their child’s illness 4. They are 
also more likely to report higher levels of distress and lower levels of Health Related 
Quality of Life (HRQOL) than parents of healthy children 5,6. Parenting a child with 
a chronic illness affects the roles of parents, such as being a partner, employee or 
family member 7-10 ultimately resulting in increased burden for parents 11,12. They are 
therefore at risk of suffering from a burn-out 13. Moreover, high levels of distress in 
parents are associated with the child’s maladjustment to the illness 14-17. 

Like other chronic illnesses, caring for a child with JIA places demands upon the 
entire family and may have many adverse social and emotional consequences 18. The 
influence of child functional ability and pain on parental stress is proposed in the 
model of Varni and Wallander 19. Therefore, it is plausible that parents of a child with 
JIA do experience psychosocial problems or a lower HRQOL. Children with JIA are 
more functionally disabled and experience more pain than healthy children, especially 
children with active arthritis 1,20. The psychosocial impact of JIA on parents has 
been documented only to a limited extend. Some results suggest that mothers of 
a child with JIA experience more feelings of depression 21,22, show more mental 
health problems 23 and more psychological distress 24. However, other studies do not 
find any difference between parents of a child with JIA and comparison groups on 
parental distress 25, nor on HRQOL or anxiety and depression 26. In addition, based on 
previous research on parents of a child with JIA, it remains unclear what the influence 
is of disease activity, functional ability or pain on parental functioning or HRQOL 
19,23,24,26,27.

Even though the discrepant findings regarding parental functioning, it is known 
that increased parental distress is associated with greater child depressive symptoms 
in children with JIA 28. For that reason, it is important to gain more insight in the 
psychosocial functioning of these parents, because their well-being affects the 
well-being of the child. 
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Furthermore, a parent’s belief that a child is vulnerable can potentially have an 
adverse effect on the child’s development 29. Children with a chronic illness tend 
to be more socially anxious when their parents perceived them as more vulnerable 
30. In addition, high perceived vulnerability can lead to overprotective behavior in 
parents and psychological problems in children, such as psychosomatic complaints and 
school underachievement 31. Parents who perceived their child as more vulnerable, 
were more likely to keep their children home from school 32 and to experience more 
parental stress related to the disease of the child 33. In addition, increased disease 
severity and lower parental educational level were associated with higher PPCV 30. In 
preterm born children, the maternal perception of a vulnerable child was a risk factor 
for behavior problems in the child 34. In summary, there is still a lack of knowledge 
about PPCV in parents of children with JIA and about variables associated with PPCV.

The aims of this study are (1) to evaluate the HRQOL of parents of a child with JIA 
compared with a Dutch norm group and (2) to compare parents of children with and 
without active arthritis, because children with active arthritis are in general more 
functional disabled and experience more pain, (3) to evaluate the PPCV of parents 
of a child with JIA compared with parents of a healthy child and to parents of a child 
with other chronic health conditions, and (4) to identify which parental and child 
variables are associated with PPCV. 

Methods

Parents
In this study, we collected data from parents of a child (one parent per child) who 
consulted a pediatric rheumatologist between February 2009 and March 2010 at 
one of the four referral centers in Amsterdam: the Emma Children’s Hospital/AMC, 
VU Medical Centre, Reade (location Jan van Breemenstraat) and Sint Lucas Andreas 
Hospital. Parents of a child (aged 0-18 years) with JIA were eligible. Data were collected 
as part of the multi-centre KLIK study (Dutch: Kwaliteit van Leven in Kaart; English: 
Quality of Life in Clinical Practice). The KLIK study assesses the effect of discussing 
HRQOL during a consultation using Patient Reported Outcomes (PROs) 35-37. Apart 
from providing information about their children, the parents were asked to complete 
questionnaires about their own functioning. Before a planned outpatient consultation 
a letter was sent to the parents and patients, which set out the purpose and the 
procedure of the KLIK study. All parents gave informed consent according regulations 
and the study was approved by the Medical Ethics Committees of the participating 
centers. A username and password were sent by e-mail to the participating patients 
enabling them to log in to the study website (www.hetklikt.nu). Eligible parents of JIA 
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patients attending the outpatient clinic during the study period who did not complete 
the questionnaires, were defined as non-participants.

Measures

Socio-demographics
Socio-demographics on participating children and parents were collected using online 
baseline questionnaires completed by the mother or father. Concerning the child, 
the following information was obtained from the medical files: age, age at onset of 
disease, age of diagnosis and gender. 

Data obtained from the parents concern their age, gender, country of birth, marital 
status, number of children and education level (low: no education, primary school 
or primary vocational education; middle: secondary school or secondary vocational 
education; high: higher vocational education or university). Socio-demographic 
information on the non-participating parents was missing, except the country of birth, 
because this was based on the reports in the medical files.  

Medical data and assessment of JIA severity
The medical data of the participating children were assessed by the pediatrician during 
the consultation. The medical data of the non-participating children were collected 
retrospectively, based on the reports in the medical files. All patients were classified 
(JIA type) according to the International League of Associations for Rheumatology 
(ILAR) criteria 38. During the consultation, the physician assessed the disease activity 
on a 100 mm Visual Analogue Scale (VAS) (0 = no disease activity; 100 = very severe 
activity) and the number of active joints. These were classified as follows: no active 
joints, monoarthritis (1 joint), oligoarthritis (2 to 4 joints), polyarthritis (5 to 10 
joints), and severe polyarthritis (11 or more active joints). The patient’s medication 
at the time of the consultation was recorded. Current or previous presence of uveitis 
was noted. The time between disease onset and diagnosis was calculated as well as 
disease duration (time from disease onset to the date of the consultation). 

Functional ability and discomfort

CHAQ
The Dutch version of the Childhood Health Assessment Questionnaire (CHAQ) 39 was 
used to measure functional ability 40. The disability index is a summarized score 
ranging from 0 to 3, with higher scores indicating higher disability. The CHAQ can be 
used as a self-report as well as a parent proxy report. In this study, both versions were 
used: the proxy report (ages 0 to 7 years) and the self-report (ages 8 to 18 years).
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Discomfort
Discomfort was assessed by the completion of a 100 mm VAS for the evaluation of pain 
(0 = no pain; 100 = very severe pain) and a 100 mm VAS for the evaluation of overall 
well-being (0 = very well; 100 = very poor) by the parent (ages 0 to 7 years) or patient 
(ages 8 to 18 years).

Health Related Quality of Life
HRQOL of the parents was assessed by using the TNO-AZL Questionnaire for Adult’s 
Health Related Quality of Life (TAAQOL) 41. This questionnaire measures health status 
problems weighted by the impact of problems on well-being on 12 multi-item scales: 
gross motor functioning, fine motor functioning, cognitive functioning, sleep, pain, 
social functioning, daily activities, sexuality, vitality, positive emotions, depressive 
emotions, and aggressiveness. Each item consists of 2 parts: the first part assesses 
the prevalence of a health problem or limitation in the past month, and the second 
part evaluates the emotional response to the health problem or limitation. Answers 
were scored on 4-point scales. A single score is attributed to each combination of 
an item assessing the prevalence of a problem or limitation and the corresponding 
emotional response. The scales for vitality, positive emotions, depressive emotions, 
and aggressiveness only assess the occurrence of the feelings in the past month. 
Higher scores indicate a better HRQOL. The psychometric properties, validity, and 
reliability of the TAAQOL were satisfactory 41. The Cronbach’s α values in the present 
study sample were good, ranging from .71 to .92. The norm group was recruited in a 
study of Hatzmann et al. 6, consisting of parents of healthy children from two Dutch 
elementary schools and one high school, located near our hospital. 

Perceptions of child vulnerability
Perceptions of child vulnerability by mother or father were assessed using the Child 
Vulnerability Scale (CVS) 29. The CVS was translated into Dutch with permission from 
the author, and translated back and forth to check for validity of the translation 42. 
The CVS consists of eight items with a 4-point response scale ranging from ‘definitely 
false’ to ‘definitely true’ scored from 0 to 3, with a total score of 0 to 24. A score 
equal to or greater than 10 has been suggested by Forsyth et al. as a cut-off for 
high vulnerability (defined as scores in the clinical range) 29. The internal consistency 
of the Dutch scale was good, with a Cronbach’s α value of .70 42. The norm group 
consisted of 520 parents of children from 9 Dutch schools. Children with chronic 
health conditions were identified if the parents reported at the socio-demographic 
questionnaire that their child suffered from a chronic health condition. This group 
(n = 69) included:  asthma (36.2%), congenital defect (13.0%), skin disease (5.8%) and 
migraine (5.8%). The Cronbach’s α in the present study sample was .83. 
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Statistical analyses
The Statistical Package for the Social Sciences (SPSS) version 19.0 was used to manage 
and analyze the data. First, differences between participants and non-participants 
were analyzed. Child’s age, child’s age at disease onset and child’s age at diagnosis 
were analyzed using independent t-tests. Parental country of birth, gender of the 
child, JIA subtype, number of active joints, presence of uveitis and medication were 
analyzed using a Chi2 test. Differences in physician disease activity rating (VAS score), 
disease duration and time between disease onset and diagnosis were examined using 
Mann Whitney tests.

Second, the TAAQOL scores (HRQOL) were computed according to the manual. 
HRQOL differences between (1) the parents of a child with JIA and the Dutch norm group, 
as well as HRQOL differences between (2) parents of a child without active arthritis 
(no arthritis) and  parents of a child with active arthritis (monoarthritis, oligoarthritis, 
polyarthritis or severe polyarthritis) were analyzed with analysis of variance (ANOVA), 
corrected for the differences between the groups on socio-demographics. 

Third, the CVS total score was computed according to the manual and the answers 
on the CVS were dichotomized (0 = definitely true and mostly true, 1 = definitely 
false and mostly false). Differences on the parental perceptions of child vulnerability 
(PPCV) between the parents of a child with JIA and both norm groups (parents of a 
healthy child and parents of a child with a chronic health condition) were analyzed 
with Mann Whitney tests for the total score and Chi2 tests for the scores in the 
clinical range (scores ≥10) and on the dichotomized item level. It was not necessary to 
correct the analyses for socio-demographic differences between the groups because 
socio-demographics were not correlated with the CVS scores.

Finally, logistic regression analyses were performed to examine which parental and 
child variables were associated with PPCV, expressed by a score equal or above the 
cut-off score of 10. First, univariate logistic regression analyses were performed on 
parental age, parental gender, parental country of birth, parental education, child’s 
age, child’s gender, disease duration, diagnosis, physician disease activity score (VAS 
score), number of active joints, medication use, subjective burden of medication 
use, functional ability (CHAQ total score), patient and parent reported pain (VAS 
scores), general well-being (VAS scores). All variables that showed significant (p<.05) 
associations with PPCV in the univariate logistic regression analyses were included 
in the final logistic regression model of PPCV simultaneously. Parental gender, 
parental country of birth, parental education, child’s age, child’s gender, diagnosis, 
medication use, subjective burden of medication use were therefore excluded. Owing 
to multicollinearity (high correlation between predictors, correlation >.80), general 
well-being (VAS score) and physician disease activity score (VAS score) were also 
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excluded. Parental age, number of active joints, disease duration, functional ability 
(CHAQ total score) and patient and parent reported pain (VAS scores) were included. 

Results

Socio-demographic and medical information
Between February 2009 and March 2010, 237 parents of children with JIA were 
approached to participate in the KLIK study. 168 (61.5%) of these parents completed 
the online HRQOL questionnaire and CVS questionnaire. 

A total of 155 parents completed the socio-demographic questionnaire; 87.5% of the 
parents were mothers and the mean age was 41.99 (SD = 5.40). In 83.7%, the parental 
country of birth was the Netherlands. The distribution of parental educational level 
was as follows: 13.1% low, 51.2% middle, 35.7% high. 67.3% of the participating children 
were female, and the mean age of all children was 11.48 years (SD = 4.6).  Differences 
between participants and non-participants are shown in table 1. 

Functional ability and discomfort
The CHAQ scores were available from 158 patients. The mean total score was 0.73 
(SD 0.8). The mean patient and parent reported VAS pain score was 28.67 (SD 29.6) 

Table 1. Socio-demographics and disease characteristics of participants and non-participants

Participants Non-participants

PARENTS N M SD N M SD

Age (years) 155 41.99 5.40

N % N % p

Country of birth parents (Netherlands) 139 83.7 65 61.9 <.001b

Gender (female) 147 87.5

Married/living together 158 94.0

Education

  Low 22 13.1

  Middle 86 51.2

  High 60 35.7

Number of children 

  1 22 13.1

  2-3 135 80.3

  > 3 11 6.6

CHILDREN N M SD N M SD p

Age (years) 168 11.48 4.56 105 13.28 3.87 <.001a

Age of disease onset 165 7.40 4.42 104 8.61 4.46 .03a

Age of diagnosis 168 8.58 4.69 103 9.72 4.52 .05a
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and the mean VAS score of patient and parent reported general well-being was 27.58 
(SD 26.9). 

Differences between children without active arthritis and with active arthritis 
were found on all three outcomes; CHAQ mean total score (0.54 (SD 0.6) vs 0.97 (SD 
0.7), p<.001), VAS pain score (17.6 (SD 25.4) vs 38.2 (SD 29.8), p<.001) and VAS score of 
patient reported general well-being (18.0 (SD 23.7) vs 35.8 (SD 26.9), p<.001).

Table 1. Socio-demographics and disease characteristics of participants and non-participants (cont.)

N % N % p

Gender (female) 113 67.3 65 61.9 .34b

JIA subtype N % N % p

  Oligo-articular JIA, persistent 40 13.8 19 18.1 .26b

  Oligo-articular JIA, extended 21 12.5 12 11.4 .79b

  Poly-articular JIA, RF negative 66 39.4 46 43.8 .46b

  Poly-articular JIA, RF positive 5 3.0 4 3.8 .71b

  Systemic JIA 7 4.2 3 2.9 *

  Enthesitis related Arthritis 18 10.7 11 10.5 .95b

  Undifferentiated JIA 9 5.3 8 7.7 .50b

  Chronic arthritis with other autoimmune 
inflammatory disease

2 1.2 2 1.9 *

N Median (range) N Median (range) p

Time between symptom onset and 
diagnose (months)

165 0.55 (0-8.78) 102 0.47 (0.1-10.26) .19c

Disease duration (years) 165 3.46 (0.28-14.82) 102 3.77 (0.45-14.13) .15c

Physician disease activity (VAS score 
range 0-100)

165 15.00 (0-84) 102 17.00 (0-94) .85c

Number of joints with arthritis N % N % p

  No arthritis 76 45.2 46 43.8 .82b

  Monoarthritis (1 joint) 21 12.5 18 17.1 .29b

  Oligoarthritis  (2-4 joints) 45 26.8 22 21.0 .28b

  Polyarthritis (> 4 joints) 23 13.7 19 18.1 .57b

  Uveitis presenting during disease course 8 4.8 9 8.6 .45b

Medication at time point of evaluation N % N % p

  No medication 13 7.7 16 15.2 .05b

  NSAID 98 58.3 47 44.8 .029b

  DMARDS (including methotrexate, 
sulfasalazine)

131 78.0 76 72.4 .38b

  Anti-TNF 24 14.3 1 9.5 *

  DMARDS and Biological (Anti-TNF) 21 12.5 9 8.6 .31b
a= T-test, b= Chi Square, c= Mann Whitney U,  * = less than 5 cases in a cell 
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HRQOL

Parents of a child with JIA compared with the Dutch norm
Parents of a child with JIA differed from the Dutch norm on the following characteristics: 
parents of a child with JIA were younger (42.0 (SD 5.4) vs 43.7 (SD 5.5), p<.001), were 
more often married/living together (87.5% vs 83.1%, p<.001) and the distribution of 
parental educational level differed as well (p<.05). In the ANOVA, we corrected for 
these differences. The HRQOL of parents of children with JIA was comparable to the 

Table 2. HRQOL of parents of children with JIA compared with Dutch norm data

  
HRQOL

JIA parents (n = 167) Norm group (n = 425)  p

N Mean SD n Mean SD

daily activities 167 83.53 24.95 420 85.26 21.37 .44a

aggressive emotions 167 88.82 18.64 421 87.57 16.41 .17a

cognitive functioning 167 79.90 26.30 421 78.74 24.69 .32a

fine motoric functioning 167 92.37 19.63 422 96.82 9.14 <.001a

gross motoric functioning 167 84.96 23.04 423 87.95 20.84 .30a

pain 167 68.08 26.90 424 72.07 22.32 .16a

positive emotions 167 67.96 21.99 422 66.57 19.93 .30a

sexuality 167 87.28 23.14 405 84.72 23.58 .25a

sleep 167 67.44 27.50 423 70.81 25.38 .19a

social functioning 167 89.78 14.00 421 83.59 20.07 .001a

depressive emotions 167 75.45 22.34 423 78.55 19.52 .18a

vitality 167 60.53 24.62 423 63.36 22.63 .39a

a =Analysis of variance, with parental age and educational level as covariates

Table 3. HRQOL of parents of children with JIA without active arthritis in comparison to parents of 
children with JIA with active arthritis

HRQOL
No arthritis (n=76) Arthritis (n=92) p

N Mean SD n Mean SD

daily activities 76 88.57 19.75 91 79.33 27.99 .03a

aggressive emotions 76 89.33 15.55 91 88.40 20.95 .69a

cognitive functioning 76 87.75 20.09 91 73.35 29.06 .001a

fine motoric functioning 76 94.90 15.30 91 90.25 22.48 .19a

gross motoric functioning 76 87.58 19.62 91 82.76 25.45 .33a

Pain 76 69.90 26.55 91 66.55 27.23 .65a

positive emotions 76 70.29 22.95 91 66.03 21.09 .23a

sexuality 76 87.01 23.93 91 87.50 22.59 .91a

Sleep 76 71.71 26.23 91 63.87 28.16 .08a

social functioning 76 91.28 13.70 91 88.53 14.20 .27a

depressive emotions 76 80.26 20.22 91 71.43 23.31 .02a

vitality 76 64.58 22.78 91 57.14 25.69 .11a

a = Analysis of variance, with educational level as covariate
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HRQOL of parents of healthy children on ten of the twelve subscales. Parents of children 
with JIA scored significantly lower (p<.05) on the subscale ‘fine motor functioning’ and 
significantly higher (p<.05) on the subscale ‘social functioning’ (table 2).   

Parents of a child with JIA without active arthritis compared with 
parents of a child with JIA with active arthritis
Parental educational level differed between the two groups (p<.05). Therefore, we 
corrected for this difference in the ANOVA. Parents of children with active arthritis 
showed significantly (p<.01) lower HRQOL than parents of children without arthritis on 
the following subscales: daily activities, cognitive functioning and depressive emotions 
(table 3).

Parental perceptions of child vulnerability
The results are shown in table 4. Parents of a child with JIA perceived their child as 
more vulnerable compared with parents of a healthy child. Significant differences 
(p<.001) were found on the total CVS score, on the percentages of parents with scores 
above the cut-off (scores ≥ 10); 31% of parents of a child with JIA vs 1% of parents of a 
healthy child, and on all items of the CVS. 

Compared with parents of a chronically ill child, parents of a child with JIA also 
perceived their child as significantly (p<.001) more vulnerable as expressed by the 
total score, and a significant higher percentage of parents of children with JIA scored 
above the cut-off score; 31% vs 7.2% (p<.001). Significant differences were also found 
on five of the eight items. Parents of children with JIA reported to perceive their child 
as more vulnerable on the following items: “my child seems less healthy”, “my child 
usually catches it, when there is something around”, “I get sometimes concerned that 
my child does not look as healthy as s/he should”, “I get concerned about the circles 
around my child’s eyes” and “my child gets more colds than other children I know”.

Identifying variables associated with parental perceptions of child 
vulnerability
The results of the final logistic regression analysis are shown in table 5. The CHAQ 
total score (functional ability) and disease duration were significantly associated with 
parental perceptions of child vulnerability (p<.05). Parents of a child with higher scores 
on the CHAQ total score, perceived their child as more vulnerable. Shorter disease 
duration is associated with a more vulnerable perception of the child. Parental age, 
numbers of active joints and pain were not significantly related to parental perceptions 
of child vulnerability.  
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Table 4. Results on the Child Vulnerability Scale (CVS) in parents of a child with JIA, compared with a 
reference group of Dutch parents of a healthy or a chronically ill child

CVS
JIA parents

(N=168)
Reference group

healthy child  (N=450)
Reference group

chronically ill child (N=69)  

Median (25-75%) Median (25-75%) p Median (25-75%) p

Total score CVS - range 0-24 6 (3-11) 1 (0-3) <.001b 4 (1-6) <.001b

N % N % p N % p

Above cut-off score 52 31.0 5 1.1 <.001a 5 7.2 <.001a

Items, (mostly) true: N % N % p N % p

1. In general, my child seems 
less healthy than other 
children. 

52 31.0 9 2.0 <.001a 6 8.7 <.001a

2. I often think about calling 
the doctor about my 
child.

22 13.1 4 0.9 <.001a 6 8.7 .340a

3. When there is something 
going around my child 
usually catches it. 

50 29.8 26 5.8 <.001a 9 13.0 .008a

4. I often check on my child 
at night to make sure that 
s/he is okay.

40 23.8 37 8.2 <.001a 13 18.8 .404a

5. Sometimes I get 
concerned that my child 
doesn’t look as healthy as 
s/he should.

55 32.7 15 3.3 <.001a 9 13.0 .002a

6. I often have to keep my 
child indoors because of 
health reasons.

16 9.5 1 0.2 <.001a 6 8.7 .842a

7. I get concerned about 
circles under my child’s 
eyes.

40 23.8 13 2.9 <.001a 8 11.6 .034a

8. My child gets more colds 
than other children I 
know.

50 29.8 17 3.8 <.001a 10 14.5 .014a

a= Chi Square, b= Mann Whitney U  
Higher scores represent more perceived vulnerability of the child
NOTE: Cut-off point high perceived vulnerability: total score of 10 and above 29

Table 5. Logistic regression model of parental perceptions of child vulnerability predicted by parental 
en child variables

N = 145
OR 95% confidence 

interval
p

Parental age .96 [.88-1.04] .29

Number of active joints 1.39 [.96-2.01] .08

Disease duration .81 [.68-.98] .03

Functional disability (CHAQ total score) 3.23 [1.39-7.53] <.01

Patient and parent reported pain (VAS scores) .99 [.98-1.02] .95
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Discussion
This study shows that the HRQOL of parents of a child with JIA was comparable to 
the HRQOL of parents of healthy children. The only differences we found were that 
parents of a child with JIA scored lower on ‘fine motor functioning’ and higher on 
‘social functioning’.

These results are in line with some previous research regarding HRQOL of parents 
of a child with JIA 26. The normal levels of HRQOL might be explained by the 
multidisciplinary therapeutic approach in children with JIA and good education of 
the parents regarding the course and outcome of the illness 26. In the Netherlands, 
treatment is coordinated by regular checks by a pediatric rheumatologist and 
ophthalmologist. Occupational and physical therapy are integral in the management 
of JIA to improve mobility and help to manage pain. Psychosocial support for the 
patient and family by a psychologist and social worker is often organized to improve 
self-management and coping with the impact of the illness in daily life. 

The lowered fine motor functioning could be related to the findings that JIA occurs 
more often in families with presence of other autoimmune or rheumatic diseases 43,44. 
Therefore, it is likely that one of the parents also has an autoimmune disease, when 
the child has JIA. It was not possible to control for this aspect, because data about the 
presence of a parental chronic illness were not available. 

Parents of a child with JIA with active arthritis showed a lower HRQOL compared 
with parents of a child with JIA without arthritis. Especially on the subscales ‘daily 
activities’, ‘cognitive functioning’, and ‘depressive emotions’, parents of a child with 
JIA with arthritis reported more problems. Although results of previous studies are 
unclear about the relationship between child’s disease severity and parental HRQOL, 
our findings suggest the influence of an active disease status on the parental HRQOL. 
Children with active arthritis are probably requesting more care of their parents, 
which results in lower HRQOL scores. 

Earlier, we studied the HRQOL of the children with JIA from the parents in the 
present study 45. The children reported a lower HRQOL compared with their peers. It 
is remarkable that the HRQOL of parents is not affected while the children reported 
an impressive low HRQOL. It is questionable whether a generic HRQOL measurement, 
as the TAAQOL used in our study, is sensitive enough to measure HRQOL in parents 
of a chronically ill child or that specific measurements for parents of a chronically 
ill child would detect HRQOL problems better. Future research should focus on the 
relationship between the HRQOL of children with JIA and the HRQOL of their parents. 

Parents of a child with JIA perceived their child as more vulnerable compared with 
parents of a healthy child and compared with parents of a child with other chronic 
health conditions. Of the parents of a child with JIA, more than 30% scored equal or 
above the cut-off score in the clinical range, indicating that they perceived their child 
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as highly vulnerable. This is in line with findings in other patient groups 33,34 and in a 
previous study on parents of a child with JIA 30. An important question is whether the 
scores are excessively high or a good reflection of the child’s vulnerability compared 
with healthy children. Children with JIA and other medical conditions are “truly 
vulnerable” because of their illness, and therefore, the perceptions of the parents to 
perceive them as more vulnerable are may be realistic 29. However, it is known that 
parents who perceive their chronically ill child as more vulnerable are more likely 
to overprotect their child 46. This overprotection may hamper the child to develop 
the personal skills needed to cope with the challenges of growing up with a chronic 
disease. Therefore, health care providers should encourage parents to stimulate the 
independence of their child 47.

To get more insight in the PPCV, we aimed to identify variables associated with 
the PPCV. The results of this study show that functional ability and disease duration 
were associated with parental perceptions of child vulnerability. Parents of a more 
functionally disabled child report to perceive their child as more vulnerable. When the 
disease duration is shorter, parents also perceive their child as more vulnerable. It is 
known that for parents, the first confrontation with the knowledge that their child has 
a chronic illness is a stressful and potentially traumatic event. After the initial shock 
of the diagnosis, the impact of the disease and its treatments on the child and family 
may gradually become more clear and results in less worrying thoughts in parents 48.

The findings of this study are qualified by several limitations, including the analysis 
performed to identify parental and child variables associated with PPCV. Because of 
multicollinearity, the VAS general well-being and the number of active joints could 
not be included in the final logistic regression model of PPCV, while these factors 
appeared to be correlated with PPCV in the univariate logistic analyses. 

Regarding the differences, we found on parental perceptions of child vulnerability 
between JIA parents and parents of children with a chronic illness in the norm 
population, the following should be taken into account. It is plausible that the more 
severely ill children were not included in the norm population, since the sample for 
the norm population was collected from regular schools. Because the identification 
of children with a chronic health condition was based on parental report, objective 
information on disease severity was not available.

Furthermore, we measured functional ability with the CHAQ 40. For children aged 
0-7 years, the CHAQ was completed by their parents. Although the CHAQ is a rather 
objective measure, the association between functional ability (CHAQ) and PPCV could 
be influenced by the fact that both outcomes were based on parent-report.  

The literature on parents of children with JIA is inconsistent; some studies reported 
significant psychosocial impact on parents, while others found no differences in parents 
of a child with JIA compared with normative data. Most studies are retrospective 
reports, consist of a relatively small sample of children or parents 49 and were published 
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more than a decade ago. Therefore, the data may not be representative for the current 
group of children with JIA and their parents, since the treatment of children with JIA 
has significantly improved over recent years 1. Due to these treatment changes, it is to 
be expected that more children and adolescents with JIA will have a better quality of 
life and less overall burden of the disease over time. As a consequence, parents may 
also experience less psychosocial problems. 

In conclusion, there is a need for further research on the HRQOL, psychosocial 
functioning, needs and PPCV in parents of a child with JIA to gain knowledge on 
the starting points for developing interventions for these parents to improve their 
well-being, but also their child’s well-being. In a recent review 50 about psychological 
interventions for parents of children with a chronic illness, results show that 
psychological interventions for parents can help reduce pain in children with painful 
conditions. It is known, that pain in children with JIA predicts their HRQOL 45. 
Therefore, children’s HRQOL could be improved through psychological interventions 
for their parents.

Our study contributes to the existing literature on functioning of parents of a 
child with JIA because of the relatively large study sample and the inclusion of two 
important outcomes in the parental functioning and care for a chronically ill child; 
HRQOL and PPCV. However, to improve the care for children with JIA, more attention 
should be focused on research on the parents. While caring for their child is the first 
priority, parent’s potential burden should be recognized, as well as their stress levels 
and reactions to the uncontrollable aspects of the illness 2.  
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Abstract
Aim
To determine levels of anxiety and depression and associated variables in mothers and 
fathers of a chronically ill child (0-18 years). 

Methods
Anxiety and depression were assessed with the Hospital Anxiety and Depression Scale. 
Scores were compared to a Dutch reference group by analysis of variance and logistic 
regression analysis. Linear regression analyses were performed to examine which 
variables were associated with anxiety and depression.

Results
Mothers of a chronically ill child (n=566) scored significantly higher than the reference 
group (p<.001) on anxiety and depression. Fathers (n=123) had higher depression scores 
(p<.05), but fathers’ anxiety scores were comparable to the reference group. The 
percentages of mothers in the clinical range of anxiety (31.8% vs 20.7%) and depression 
(23.0% vs 12.0%) were higher (p<.001) than in the reference group. No differences 
were found for fathers in the clinical range. Practical problems in daily life (a: β=.33, 
d: β=.25) and parenting stress (a: β=.30, d: β=.32) showed the strongest association 
with anxiety and depression for parents as a group. Illness-related characteristics of 
the child were not related.

Conclusion
Parents of a chronically ill child, especially mothers, reported high levels of anxiety 
and depression. A family centred approach in pediatrics is necessary. 
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Introduction
The number of parents caring for a chronically ill child is increasing, due to medical 
improvements in pediatric care 1. Raising a child with a chronic and potentially 
life-threatening illness can be very stressful for parents 2. These parents are faced 
with many challenges in daily life because of their child’s condition. As a consequence 
of this parental burden, parents are at risk for psychosocial problems. For example, 
parents of a chronically ill child are at risk for a lower Health Related Quality of Life 
(HRQoL) 3, experience more Posttraumatic Stress Disorder (PTSD) symptoms 4 and 
report higher levels of distress 5. In addition, previous studies show that parental 
psychosocial problems influence the well-being of the child 2. For example, maternal 
depression influences the child’s adherence 6 and maternal depression is associated 
with a more negative mother-child relationship 7. 

Risk and protective factors are important in understanding the impact on the 
psychosocial adjustment of parents. Based on previous research, risk factors for 
parental maladjustment include severity of the child’s illness 2, earlier life events, 
unemployed status 8, care giving demands 9 and being chronically ill as a parent 10. 
Protective factors include emotional support 10, high self-esteem 9, high education 
level and coping 11. Medical determinants of the child’s illness appear to be less 
important than psychological determinants in predicting parental psychosocial 
adaptation 2,11.

A substantial amount of research on parents of a chronically ill child is done on 
HRQoL, PTSD and distress. However, anxiety and depression in both fathers and 
mothers of a chronically ill child has been documented only to a limited extent 
and knowledge about associated variables is scarce. Previous studies often focused 
on a single pediatric illness, only on mothers or reported small sample sizes 12-15. 
However, results point in the same direction; parents of a chronically ill child are more 
vulnerable to experience anxiety and depression problems. Increased understanding 
of anxiety and depression in fathers and mothers of a chronically ill child will help 
to get insight in starting points to develop tailored interventions to provide family 
centred care. If parents will be able to adjust better to the illness of their child, then 
this may also have a positive influence on their children’s well-being 16. Therefore, the 
objective of the present study was threefold: 1) to determine the levels of anxiety 
and depression in a large sample of mothers and fathers of a chronically ill child 
compared to a reference group of Dutch parents, 2) to study the proportion of parents 
with clinical scores for anxiety and depression, and 3) to assess which parental and 
child variables are associated with anxiety and/or depression. 
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Methods 

Design, participants and procedures
This study was conducted as part of a cross-sectional study to validate a new 
questionnaire (Distress Thermometer for Parents, DT-P) 5 and was approved by the 
Medical Ethical Committee of the Emma Children’s Hospital/Academic Medical Center 
in Amsterdam, the Netherlands.

Parents of a chronically ill child (0-18 years) under treatment in a children’s hospital 
were eligible for this online study. To attempt to cover the variety in pediatric illnesses 
we wanted to collect a large sample of parents. To draw a large, heterogeneous 
sample, we used open and diverse methods of recruitment. Participants were 
recruited between April and July 2011 in several ways; 1) parents were asked for 
participation at the (outpatient) clinics of the Emma Children’s Hospital/Academic 
Medical Center and the VU University Medical Centre in Amsterdam, the Netherlands, 
2) several patient organizations posted an announcement on their website or sent 
information about the study in a newsletter to their members, 3) an invitation letter 
was sent to parents of children who had been admitted to the Intensive Care Unit 
or Neonatology Department or treated for Kawasaki Disease at the Emma Children’s 
Hospital and participated in a different study, 4) a small announcement was placed in 
a Dutch national newspaper. 

Parents who were willing to participate, received an email with the link to the 
website (www.hetklikt.nu/LTO) and their personal login code. After logging in, 
participants had to agree with the informed consent, after which they were able to 
complete four questionnaires. 

Measures

Anxiety and Depression (Outcome)
Anxiety and depression in parents were assessed with the Hospital Anxiety and 
Depression Scale (HADS) 17. This 14-item self-report questionnaire of clinical distress 
is divided into two 7-item scales; anxiety and depression. The questions are answered 
on a four-point scale (0-3) resulting in scores on each scale from 0 to 21. Higher 
scores indicate more anxiety or depression in the past week. A scale score of 8 or 
above (cut-off score) is considered as an indicator for clinically significant anxiety 
or depression for both men and women. The Dutch version of the HADS showed 
satisfactory validity and reliability 18. In the present study-sample, Cronbach’s alpha 
for the anxiety scale was .85 and for the depression scale .86, showing good internal 
consistency.
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Table 1. Parental and child characteristics. 

PARENTS Parents of a chronically 
ill child

Reference group 
of parents

N M (SD) N M (SD)

Age parent (years) * 689 1 40.3 (6.9) 736 41.6 (8.5)

N % N %

Gender (female) ** 566 82.1 368 50.0

Married/living together ** 611 88.3 690 93.8

Number of children living at home *

1 147 21.3 199 27.0

2-3 495 71.8 506 68.8

> 3 47 6.8 31 4.2

Educational level 2  **

       Low 52 7.6 237 32.2

       Intermediate 313 45.5 276 37.5

       High 323 46.9 223 30.3

Country of birth (the Netherlands) 629 91.3

Paid employment 535 77.6

Respondent (chronically) ill 123 17.8

Another child in family with (chronic) illness 105 15.2

Taking care of children alone 79 11.5

Problems expierenced in the past week N M (SD)

Practical domain (range 0-7) 689 1.4 (1.6) 

N %

       Housing 52 7.5

       Work/study 169 24.5

       Finances/insurance 117 16.9

       Housekeeping 187 27.1

       Transport 56 8.1

       Child care/child supervision 135 19.5

       Leisure activities/relaxing 236 34.2

N M (SD)

Social domain (range 0-4) 689 0.5 (0.9)

N %

       Dealing with (ex)partner 100 14.5

       Dealing with family 74 10.7

       Dealing with friends 62 9.0

       Interacting with your child(ren) 122 17.7

85

*p<.01; **p<.001 according to independent sample t-test (age parent) or Chi-square (other)
1 689 parents completed the socio-demographic questionnaire
2 Highest level completed. Low: Primary education, Lower and Middle General Secondary education;
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The reference group was recruited by a research institute specialized in online 
survey research (see table 1) 19. This sample can be assumed to be representative of 
the Dutch adult population of parents between 20 and 60 years. 

Parental and child characteristics
The participants, a mother or a father, completed a study-specific socio-demographic 
questionnaire about their age, gender, marital status, family situation, educational 
level, country of birth, employment, number of children living at home, having a 
(chronic) illness and whether they have another child with a (chronic) illness. 

Parents provided the following information about their chronically ill child: age, 
gender, age at disease onset, disease severity, visits to the outpatient clinic in the 
past year, admissions to the hospital in the past year, medication use, learning 
problems and/or developmental delay (see table 1). The diagnosis of the child was 
reported by the parents, and later categorized by a medical doctor in the Emma 
Children’s Hospital/Academic Medical Center. Disease severity was constructed as the 
sum of 8 questions about which of the following characteristics are applicable to the 
child: visible scars/deformations, not visible scars/ deformations, use of tools (e.g. 
wheelchair), diet, limited in his/her movements, difficulty with hearing, difficulty 
with seeing and difficulty with speaking.

Table 1. Parental and child characteristics. (cont.)

CHILDREN Chronically ill children 

N M (SD)

Age child (years) 689 8.1 (5.3)

Age child at start disease (years) 3 577 3.0 (4.3)

N %

Gender (female) 308 44.7

Child visited outpatient clinic past year 575 83.5

Child admitted to the hospital past year 244 35.4

Child taking medicines at this moment 319 46.3

Learning problems 95 13.8

Developmental delay 112 16.3

N Median (range)

Severity of disease 689 1 (0-7)

Intermediate: Middle Vocational education, Higher Secondary education, Pre-university education; 
High: Higher Vocational Education, University
3 Parents of preterm born children or children admitted to IC unit were excluded from this question
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Parenting stress
The short version of the Dutch Parenting Stress Index (PSI) is a 25-item screening 
questionnaire for parenting stress 20,21. Parents rate the questions on a 6-point scale 
from totally disagree [1] to totally agree [6]. The PSI total score is the sum score of the 
25 items (maximum score 150), with higher scores indicating higher levels of parenting 
stress. The psychometric properties of the Dutch PSI are sufficient 21. In the present 
study-sample, Cronbach’s alpha for the total PSI score was .95, showing good internal 
consistency. The Dutch PSI was only completed if the child was two years or older. 

Practical and social problems
Perceived practical and social problems were measured with the Distress Thermometer 
for Parents (DT-P) 5, a Dutch questionnaire which assesses distress in parents of a 
chronically ill child and problems they experience in daily life. The DT-P consists of 
1) a thermometer on which parents are asked to rate their overall distress, 2) items 
in six different problem domains (practical, social, emotional, physical, cognitive 
and parenting) and 3) five additional questions. For this study, the 7 items from the 
practical problem domain and the 4 items from the social problem domain were 
considered relevant (see table 1). On these items, parents could indicate whether they 
experienced this item as problematic (yes=1, no=0). Both domains were constructed 
by summing up all items. Two additional questions from the DT-P were also used; 
‘Do you feel you receive enough support from people around you?’ and ‘Do people 
often react to your situation with a lack of understanding?’. The validity and internal 
consistency of the DT-P is good 5. In the present study-sample, Cronbach’s alpha for 
the practical problem domain was .69 and for the social problem domain .64, showing 
moderate to good internal consistency.

Statistical Analyses
The Statistical Package for Social Sciences (SPSS) version 19.0 was used for all analyses. 
First, socio-demographic differences (gender, marital situation, educational level and 
number of children living at home) between parents of a chronically ill child and 
parents in the reference group were analyzed, using Chi-square tests. Age difference 
between the groups of parents was tested with an independent sample t-test. For 
descriptive purposes, mean scores per illness group were calculated. Statistical 
differences cannot be calculated due to small sample size per illness category.

Second, analyses of variance (ANOVA) by group (parents of a chronically ill child versus 
parents in the reference group) were performed to test group differences on anxiety 
and depression mean scale scores. We corrected for the following socio-demographic 
differences: number of children, educational level and age of the parent, because groups 
differed on these variables. To get an indication of the strengths of this difference, 
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effect sizes (d) were calculated. The difference in mean score between parents of a 
chronically ill child and the reference group were divided by the standard deviation of 
the reference group’s score. Effect sizes up to 0.2 were considered small, effect sizes of 
about 0.5 medium and effect sizes of about 0.8 large 22. Also, anxiety and depression 
mean scores per illness category were calculated.

Third, the proportion of mothers and fathers of a chronically ill child scoring in the 
clinical range (score ≥8) on anxiety or depression was compared to the proportion of 
parents in the reference group scoring in the clinical range, using logistic regression 
analyses by group (parents of a chronically ill child versus parents in the reference 
group), number of children, educational level and age of the parent. To get an 
indication of the strength of the difference between the groups, odds ratios were 
reported. 

Fourth, multiple linear regression analyses were performed to examine which 
parental and child variables were associated with parental anxiety and depression, 
expressed by the mean scores on the HADS. Child and parental characteristics, 
parenting stress and practical and social problems were included in the regression 
model simultaneously. No variables had to be excluded due to multicollinearity. We 
considered standardised regression coefficients of 0.1 as small, 0.3 as medium and 0.5 
as large after Cohen 22. For binary coded predictor variables, regression coefficients 
of 0.2 can be considered small, 0.5 medium and 0.8 large.

Results 

Participants
Initially, 756 parents participated. We have had to exclude 64 parents, because 
their child did not have a chronic illness. In total, 692 parents completed the HADS 
questionnaire. 

Of these parents, 396 (57.5%) were recruited at the (outpatient) clinics, 132 (19.2%) 
through patient organizations, 108 (15.7%) participated through invitation letters, 8 
parents (1.2%) responded to the call in the newspaper, and the remaining 45 (6.5%) 
participated without indicating the source of recruitment.

The socio-demographic characteristics of the participants and reference group are 
shown in table 1. These two groups differed on age (p<.05), gender (p<.001), marital 
status (p<.001), number of children (p<.05) and educational level (p<.001) (see table 1).

Anxiety and depression: mean scale scores 
Parents of a chronically ill child reported significantly higher levels of anxiety and 
depression than parents in the reference group (see table 2). Mothers’ mean anxiety 
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Table 2. Anxiety and depression1 in mothers and fathers of a chronically ill child in comparison to the 
reference group (mean scores).

Parents of a chronically 
ill child 

Reference group of 
parents

N M  (SD) N M  (SD) Effect Size (d)2

Mothers

ANXIETY 566 5.9 (4.1) ** 368 4.8 (3.5) .31

DEPRESSION 4.5 (4.0) ** 3.1 (3.3) .42

Fathers

ANXIETY 123 4.8 (4.4) 368 4.1 (3.7) .19

DEPRESSION 4.5 (4.2) * 3.6 (3.6) .25

*p<.05; **p<.001, according to ANOVA by group, number of children, educational level and age parent
1 Higher scores represent higher levels of anxiety and depression
2 Effect sizes for the difference between parents of a chronically ill child and the reference group

Table 3. Anxiety and depression for mothers and fathers of a chronically ill child: mean scores per illness 
category.

Mothers Fathers

ANXIETY DEPRESSION ANXIETY DEPRESSION

N M (SD) M (SD) N M (SD) M (SD)

Mean score reference 
group

368 4.8 (3.5) 3.1 (3.3) 368 4.1 (3.7) 3.6 (3.6)

Illness categories N M (SD) M (SD) N M (SD) M (SD)

Cardiology 81 6.1 (3.9) 4.3 (4.0) 11 4.2 (4.6) 4.8 (4.8)

Neonatology - 
preterm or born with 
complications *

63 4.6 (3.6) 4.0 (3.3) 8 3.9 (2.4) 2.6 (2.5)

Oncology 61 7.2 (4.5) 5.3 (4.2) 11 7.5 (4.5) 6.7 (4.8)

Gastroenterology 49 6.2 (4.3) 5.2 (3.7) 17 2.8 (2.7) 4.2 (3.2)

Neurology 41 6.5 (4.4) 5.1 (3.7) 6 6.7 (4.5) 5.0 (4.5)

Kawasaki disease 35 5.4 (4.2) 4.0 (3.2) 11 5.0 (3.6) 3.7 (2.5)

Metabolic diseases / 
endocrinology

30 5.0 (2.6) 2.8 (2.5) 9 3.1 (4.3) 4.3 (4.1)

Pulmonology / asthma 28 5.5 (4.1) 4.4 (4.5) 7 6.9 (6.5) 7.3 (5.9)

End stage renal disease 26 5.5 (3.2) 5.2 (4.3) 6 8.8 (7.3) 6.7 (5.4)

Orthopedics / surgery 25 5.1 (4.5) 3.2 (3.4) 5 1.8 (0.8) 1.4 (1.1)

Juvenile arthritis 22 7.0 (3.9) 5.3 (4.8) 2 1.5 (2.1) 2.5 (3.5)

Urology 17 5.0 (3.7) 3.9 (3.8) 6 6.8 (6.0) 6.8 (4.8)

Ear, nose and throat, 
and eye

13 7.9 (6.1) 5.3 (5.5) 6 4.5 (4.8) 3.5 (4.2)

Admission to PICU 14 6.4 (4.7) 3.8 (5.2) 5 2.6 (3.6) 4.2 (6.3)

Total N = 689; 74 not included because of small sample size: hemophilia/hematology, sickle cell disease, 
diabetes, muscular diseases, dermatology, psychiatry, Down syndrome, infectious diseases/immunology, 
allergology, cleft-lip, diagnostic trajectory
* Neonatology: N=3 gender unknown (did not complete sociodemographic questionnaire)
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score (5.9, SD 4.1) was higher (p<.001) than the mean anxiety score of mothers in the 
reference group (4.8, SD 3.5). They also reported higher levels (p<.001) of depression 
(mean score 4.5, SD 4.0) than mothers in the reference group (mean score 3.1, SD 3.3). 
Effect sizes were moderate; .31 and .42 for respectively anxiety and depression. 

Fathers of a chronically ill child did not differ from fathers in the reference group 
with respect to their mean anxiety scores. However, fathers of a chronically ill child 
reported higher levels (p<.05) of depression (mean score 4.5, SD 4.2) than fathers in the 
reference group (mean score 3.6, SD 3.6), with a small to moderate effect size (.25). 

Information about the diagnosis of the child is shown in table 3, as well as the 
mean anxiety and depression scores for mothers and fathers per illness category. 

Table 4. Clinical scores of anxiety and depression1 in parents of a chronically ill child versus reference 
group: percentage and Odds Ratio (OR).

Parents of a chronically ill child Reference group OR 95% CI of OR

Mothers N % N %

ANXIETY 180 31.8 * 76 20.7 2.03 1.46-2.83

DEPRESSION 130 23.0 * 44 12.0 2.76 1.84-4.13

Fathers

ANXIETY 25 20.3 64 17.4 1.18 0.67-2.08

DEPRESSION 24 19.5 56 15.2 1.27 0.70-2.29

CI: confidence interval
* p<0.001, according to logistic regression analyses by group, number of children, educational level and 
age parent
1 Cut-off point anxiety and depression: score of 8 and above for both mothers and fathers.

Anxiety and depression: proportion of parents with clinical scores
Of the mothers of a chronically ill child, 31.8% reported clinically significant anxiety 
against 20.7% of mothers in the reference group (p<.001), see table 4. As for depression, 
23.0% of mothers of a chronically ill child reported a clinical score, in the reference 
group this was 12.0% (p<.001). 

Fathers of a chronically ill child did not differ significantly from fathers in the 
reference group with respect to the proportion of clinical anxiety and depression.

Identifying variables associated with parental anxiety and depression
The linear regression of child and parental variables related to parental anxiety (a) 
and depression (d) showed that practical problems in daily life (a: β=.33, d: β=.25), for 
example experienced problems with housing, work, finances or leisure activities, and 
parenting stress (a: β=.30, d: β=.32) emerged as the factors that were associated the 
strongest with anxiety and depression (table 5). These factors were positively related 
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to both anxiety (p<.001) and depression (p<.001). Thus, the more practical problems 
and parenting stress parents experienced, the higher levels of anxiety and depression 
they reported. Furthermore, more social problems (p<.001, a: β=.11, d: β=.16) and 
being born outside the Netherlands (p<.001, a: β=.12, d: β=.13) were related to higher 
levels of anxiety and depression. 

In addition, younger parents reported higher levels of anxiety (p<.05, a: β= -.11). 
Parents with lower educational level (p<.05, d: β= -.09) and parents who experienced 
not enough support from the people around them (p<.01, d: β= -.12) reported higher 

Table 5. Parental anxiety and depression predicted by parental and child characteristics, parenting 
stress, and social and practical problems: standardized Regression Coefficients β.

Anxiety 
β

Depression 
β

Parent characterictics

Age parent  -.11 *  -.02

Gender parent (female)  -.05   .06

Married / living together (yes)   .08   .06

Number of children living at home   .02  -.06

Parental education level  -.04  -.09 *

Parental country of birth (outside the Netherlands)   .12 **   .13 ***

Paid employment (yes)   .00  -.05

Parent chronically ill (yes)   .03   .03

Another child in family with chronic illness (yes)  -.01  -.05

Taking care of children alone (yes)   .08   .04

Practical problems   .33 ***   .25 ***

Social problems   .11 **   .16 ***

Support from surroundings (yes)  -.07  -.12 **

Lack of understanding (yes)  -.01    .03

Parenting stress   .30 ***    .32 ***

Child characterictics

Age child    .04   .01

Duration of child’s disease    .03  -.01

Child visited outpatient clinic past year (yes)    .04   .00

Child admitted to the hospital past year (yes)    .05   .05

Child taking medicines at this moment (yes)  -.05  -.01

Child learning problems (yes)  -.04  -.06

Developmental delay (yes)   .02   .03

Severity of child’s disease   .02  -.00

R2   .48   .49

F   20.38 ***   21.44 ***

* p<.05; ** p<.01; *** p<.001
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levels of depression. None of the child’s (medical) characteristics (age, duration of the 
disease, visited outpatient clinic, admitted to the hospital, taking medicines, learning 
problems, developmental delay, severity of disease) showed a significant relationship 
with parental anxiety and depression. The explained variance for anxiety was 48% and 
for depression 49%, indicating good predictive value.

Discussion
This study showed that parents of a chronically ill child reported significantly higher 
levels of anxiety and depression than the parents in the reference group. In addition, 
almost one third of the mothers of a chronically ill child reported clinically significant 
anxiety and almost one fourth of the mothers reported clinically significant scores for 
depression. Our findings about parental anxiety and depression add to a growing body 
of research about the psychosocial functioning of parents of a chronically ill child. 
For the psychological comfort of the child, the well-being of the parent is of utmost 
importance 16. Literature showed that maternal depression was associated with 
irritability and hostility towards the child 7 and that depressive symptoms reduced 
concern for children’s feelings and interests 23. Parents who are worried may have 
little time left over to assist a child with a demanding chronic illness 24. 

In our study, practical problems in daily life and parenting stress emerged as the 
strongest factors associated with anxiety and depression. More social problems and 
being born outside the Netherlands were also related to higher anxiety and depression 
scores. Illness-related characteristics of the child did not influence parental anxiety 
and depression. This is in line with previous research 2,11. Having a chronically ill child 
can be seen as an ongoing life stressor, for which especially intrapersonal parental 
characteristics are relevant in adaptation to this stressor. Future research should be 
directed at these characteristics, for example coping or personality, using again large 
samples. 

Based on this study, starting points for interventions are: providing assistance with 
practical issues like housing or finances, reducing parenting stress and enhancing 
social support. Cognitive behavioural therapy or problem solving therapy are 
effective in reducing parent mental health problems 25, for example distress, PTSD, 
anxiety and depression, but also in improving symptoms of the child’s illness 25. A 
parent support group could improve feelings of a lack of social support. Since illness 
severity or other medical characteristics of the child were not related to parental 
anxiety and depression, parents of children with different illness types and severity 
could participate together. Future research should evaluate specific treatment 
characteristics for parents of children with a longstanding illness, such as the intensity 
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of the intervention 25, and also study which elements of these interventions are most 
helpful. 

Some limitations of this study should be addressed. The first limitation is regarding 
the representativeness of our sample. Because the open and diverse methods we 
used to recruit parents, we could not control or monitor the distribution over the 
illness groups. Furthermore, the respondents in this study were mainly mothers, highly 
educated and born in the Netherlands. The second limitation is the cross-sectional 
study design. For this reason, no information was available about the causality of 
the relationships of practical problems in daily life and parenting stress with parental 
anxiety and depression or about the course over time of anxiety and depression. 

Using the HADS, we must take into account that this questionnaire was designed 
for use with chronically ill patients and therefore, the HADS does not assess physical 
symptoms (e.g. fatigue, appetite or headaches). As a result, there might be even 
higher levels of anxiety and depression in the parents in our study than measured 
with this questionnaire, as physical symptoms can be part of anxiety and depression. 
We are aware of the current controversy about the HADS 26-28. However, the HADS 
appeared to be an effective tool in the identification of emotional distress 26 and 
performs well in assessing the symptom severity and caseness of anxiety disorders 
and depression in the general population 29.  

Notwithstanding the limitations, we can state that parents of a chronically ill child 
have high levels of anxiety and depression, because of the large and diverse sample. 
The results of this study indicate that health care providers should be aware that a 
reasonable percentage of parents of a chronically ill child report high levels of anxiety 
and depression. Parents with high levels of anxiety and depression should be identified 
by members of the multidisciplinary team. It is often difficult to determine which 
parents need and want a referral for psychosocial support. Using available instruments 
could be helpful, for example the Distress Thermometer for Parents (DT-P) 5, a valid 
and useful short screening-tool for identifying parental distress. Another example is 
the Psychosocial Assessment Tool (PAT) 30, a widely used questionnaire to assess risk 
factors in families of a child with newly diagnosed cancer. After identifying which 
parents need and want support, referrals to a psychologist or social worker could be 
made and interventions provided. 

In conclusion, parents of a chronically ill child, especially mothers, reported high 
levels of anxiety and depression. Practical problems in daily life and parenting stress 
showed the strongest association with anxiety and depression, while illness-related 
characteristics of the child seemed not to influence parental anxiety and depression. 
Our study underlines that structural attention and a family centred approach in 
pediatrics by health care providers is necessary to improve the well-being of both the 
parents and their chronically ill child.
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Abstract 
Objective
Parents of a chronically ill child frequently report distress. A short screening-tool 
that identifies parents with serious distress and need for support would be useful in 
clinical practice. The aim of the present study is to develop and validate a Distress 
Thermometer for Parents (DT-P) and to determine a cutoff-score for clinical distress. 

Study design
Parents of a chronically ill child (0–18 years) were recruited using announcements or 
were actively approached at the outpatient clinics of the Emma Children’s Hospital 
and Vrij Universiteit (VU) medical centre. Development of the DT-P was based on 
the Distress Thermometer used in oncology medical care. The DT-P consists of a 
Thermometer-score from 0 (no distress) to 10 (extreme distress) and a Problem List 
(practical, social, emotional, physical, cognitive and parenting domains). The DT-P was 
validated with the Hospital Anxiety and Depression Scale (HADS) and the Parenting 
Stress Index (PSI). 

Results
The mean Thermometer-score of the 706 participating parents was 3.7 (SD 3.0). The 
Thermometer-score and the scores in the practical, emotional, physical and cognitive 
problem domains were strongly related to anxiety, depression and the total score of 
the HADS (.55≤r≤.72). The Thermometer-score and all problem domain scores were 
moderately to strongly related to the PSI (.38≤r≤.63). A cutoff-score of 4 correctly 
identified 86% of ‘clinical-HADS-cases’ (sensitivity) and 67% of ‘non-clinical-HADS-
cases’ (specificity). 

Conclusions
We developed the Distress Thermometer for Parents (DT-P) and examined its diagnostic 
utility in a large sample. The DT-P appeared to be a valid and useful short screening-
tool for identifying parental distress. 

98

proefschrift Haverman-1.indb   98 29-1-2013   10:33:19



Validation of the DT for parents

Chapter 6

Introduction
Due to the improvements in medical care, the prevalence of chronic illness in children 
has increased worldwide. For example, in the Netherlands, at least 14% (500,000 
children) of children grow up with a chronic illness 1. Consequently, the number of 
families living with a chronically ill child has also increased. A chronic illness has an 
impact on the whole family, especially parents caring for the ill child 2. 

Parents of a chronically ill child frequently report mood problems, anxiety, physical 
problems, cognitive problems and a feeling of lack of control over daily events because 
of the unpredictable nature of their child’s illness 3. They are also more likely to 
report higher levels of parental distress and lower levels of Health-Related Quality 
of Life than parents of healthy children 4,5. Parenting a child with a chronic illness 
affects the roles of parents, such as being a partner, employee or family member 
6-9 ultimately resulting in increased burden for parents 10,11. They are therefore at 
risk of suffering from a burn-out 12. Moreover, high levels of distress in parents are 
associated with the child’s maladjustment to the illness 13-16. 

In pediatric clinical settings, parental support is often integrated in pediatric care. 
However, identifying those parents who are experiencing psychological distress or 
who are at risk for distress can be difficult and time consuming. A short non-invasive 
screening-tool that detects the level of parental distress would therefore be useful, 
to identify those parents in need of additional support 11. However, currently no 
appropriate short questionnaire is available. Therefore, we adapted a self-report 
screening-tool for adult patients with cancer, the Distress Thermometer (DT) 17, for 
use in parents: Distress Thermometer for Parents (DT-P). The DT is a simple, widely 
used and implemented questionnaire, developed by the National Comprehensive 
Cancer Network 18,19. The DT has been translated into Dutch and validated in the 
Netherlands 17. It consists of a Thermometer on which patients are asked to rate their 
overall distress, from 0 (no distress) to 10 (extreme distress) and a Problem List, to 
provide information about sources of distress. Several studies have indicated that the 
DT is highly valid and usable in various groups of cancer patients 18,20-23. 

The aim of the present study was to develop a questionnaire for parents of a 
chronically ill child, the DT-P, to examine the psychometric properties (internal 
consistency and validity) of the DT-P in a sample of parents with a chronically ill child, 
and to determine a cutoff-score to identify distressed parents.   
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Methods

Participants and procedures
Parents of a chronically ill child (0-18 years old) under treatment in a (children’s) 
hospital were eligible for this study. To attempt to cover the variety in pediatric 
illnesses we wanted to collect a large sample of parents. For that purpose we 
used open and divers methods of recruitment. In April and May 2011, parents were 
approached: (1) at the outpatient clinics of the Emma Children’s Hospital AMC and 
the Vrije Universiteit (VU) medical centre; (2) via the websites of several patient 
associations; (3) via a letter sent to parents of children that had been admitted to 
the Intensive Care or Neonatology Department or treated for Kawasaki Disease at 
the Emma Children’s Hospital, and (4) via a small announcement in a Dutch national 
newspaper. 

Parents were asked to send an e-mail with the name and date of birth of their ill 
child if they were willing to participate. Then, parents received the link to the website 
and their personal login code, enabling parents to complete the online questionnaires. 

All participating parents gave informed consent. The study was approved by the 
Medical Ethics Committee. 

Measures

Background characteristics
Characteristics of participating parents (age, gender, marital status, country of birth, 
number of children living at home, educational level, employment, having a chronic 
disease) and their chronically ill child (age, age at disease onset, gender, visiting 
the outpatient clinic past year, admitted to the hospital past year, admitted to the 
hospital at this moment) were collected using a socio-demographic questionnaire. The 
diagnosis of the children’s illness was reported by the parents, and later judged and 
categorized by a medical doctor in the Emma Children’s Hospital/Academic Medical 
Centre.

Distress Thermometer for Parents
The original DT 17-19 consist of Thermometer-score ranging from 0 (no distress) to 10 
(extreme distress). Patients were instructed to tick the number that best described 
their overall distress. Some studies have reported a cutoff-score of 4 is best to choose 
to detect distressed patients 20,23,24 whereas others have reported a cutoff-score 
of 5 17,18. The original DT is accompanied by a Problem List (a list of items to which 
patients are asked to respond either “yes” or “no”) and additional questions. 

For the present study, the original DT 17 was adapted for parents (DT-P) of a 
chronically ill child. First, the same Thermometer was used for the DT-P to evaluate 
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overall distress. Secondly, the Problem List was adapted for use with parents. This 
Problem List was presented to social workers and psychologists of the Emma Children’s 
Hospital and VU medical centre. They were asked if they thought an item was relevant 
to parents and to give alternatives if necessary. This resulted in 29 items for the DT-P, 
instead of 64 of the original DT for patients. Among others, 18 physical items were 
deleted because the DT-P is meant for (mainly) healthy parents in contrast to the DT 
for oncology patients. Furthermore, the items about religious/spiritual problems were 
deleted and two items about cognitive problems were added. In addition to the total 
of 29 items of the Problem List, items about parenting were added to the Problem 
List. On the Problem List items, parents can indicate whether they experience this 
as problematic (Yes = 1, No = 0). It includes 6 domains (table 1): practical (7 items), 
family/social (4 items), emotional (9 items), physical (7 items), cognitive (2 items), and 
parenting (5 items for parents with a child younger than two years; 7 other items for 
parents with a child of two years or older). We distinguished the parenting domain 
into these two age-categories, because based on the reactions of the social workers 
and psychologists, the problems in parenting are different for these age-categories. 
In addition, three total problem scores can be calculated; (1) the sum of all problem 
domains except child parenting; 29 items in 5 domains (range 0-29), (2) the sum of 
all problem domains including the child-parenting problem domain “younger than 
two years”; 36 items in 6 domains (range 0-36), and (3) the sum of all problem 
domains including the parenting problem domain “two years and older”; 34 items in 6 
domains (range 0-34). Besides the Problem List, the DT-P also includes five additional 
questions, including questions about perceived support (yes/no) and wish for referral 
(yes/maybe/no) (table 1). 

Table 1. Overview of the DT-P

DT-P

1 Please indicate on the thermometer which number 
best describes how much distress you have been 
experiencing in the past week (including today) 
physically, emotionally, socially and practically in 
general. (0 = no distress at all - 10 = extreme distress)

0-10

Thermometer-score (overall distress)

Please indicate by checking yes or no if any of the 
following has been a problem for you in the past week 
(including today). Be sure to check YES or NO for each 
item.

Practical problems Family / social problems

1 Housing 1 Dealing with (ex)partner

2 Work/study 2 Dealing with family

3 Finances/insurance 3 Dealing with friends

4 Housekeeping 4 Interacting with your child(ren)

5 Transport Physical problems
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Table 1. Overview of the DT-P (cont.)

6 Child care/child supervision

7 Leisure activities/relaxing

Emotional problems Physical problems

1 Keeping emotions under control 1 Eating

2 Self-confidence 2 Weight 

3 Fears 3 Sleep

4 Depression 4 Fatigue

5 Feeling tense or nervous 5 Out of shape/condition

6 Loneliness 6 Pain

7 Feelings of guilt 7 Sexuality

8 Use of substances (e.g. use of alcohol, drugs, and/or 
medication)

9 Intrusive/recurrent thoughts about a specific event

Cognitive problems

1 Concentration

2 Memory

Parenting your child that is (has been) receiving treatment in the (children’s) hospital 

< 2 years old child ≥ 2 years old child

1 Feeling connected with your child 1 Dealing with your child 

2 Caring for your child 2 Dealing with the feelings of your child

3 Feeding your child  3 Talking about the disease/
consequences with your child 

4 Development of your child 4 Independence of your child

5 Following advice about treatment/Giving your child 
his/her medication  

5 Following advice about treatment/
Giving your child his/her medication 

6 Your child’s sleeping 

7 Behavior/crying of your child

Additional questions

1a Do you feel you receive enough support from people 
around you?

Yes/No

1b (If yes) What kind of support do you receive? Practical/emotional/both/other…

2 Do people often react to your situation with a lack of 
understanding?

Yes/No

3 Do you have a (chronic) disease? Yes/No

4 How do you get along with the medical staff? Very well/well/fair/poor

5a Would you like to talk to a professional about your 
situation? 

Yes/Maybe/No

5b Please explain: Text

6 Do you have any further comments/questions about 
this questionnaire or anything you would like to add 
about your responses?

Text

Note: This is the English version of the DT-P.  The DT-P was linguistically validated, using both forward 
and backward translation steps. In this way, an English version was produced, conceptually equivalent to 
the Dutch DT-P.
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Finally, eleven parents with a chronically ill child in the pediatric outpatient clinic 
of the Emma Children’s Hospital were asked to give feedback on the DT-P during a 
short interview. They were asked to check whether the questions were relevant to 
them and if the formulation of the items was clear. The parents only suggested some 
minimal linguistic adaptations; no items were removed or added to the Problem List. 
A question about what kind of support parents receive was added to the additional 
question about support. After the evaluation by the parents, a final version of the 
DT-P was created.

Hospital Anxiety and Depression Scale (HADS)
The Hospital Anxiety and Depression Scale (HADS) 25 was used for the validation of the 
DT-P and for the assessment of a cutoff-score for the DT-P. The HADS, to be completed 
by the parents, includes a 7-item depression scale, a 7-item anxiety scale and a total 
scale. The questions are answered on a four-point scale (0-3), where higher scores 
indicate more anxiety or depression in the past week. The generally used cutoff-
score is 8 for depression and anxiety, and 15 for the total scale indicating clinically 
significant emotional distress 25. The Dutch version of the HADS showed satisfactory 
validity and reliability 26. 

Parenting Stress Index (PSI)
The short version of the Dutch Parenting Stress Index (PSI) 27,28 was used for the 
validation of the DT-P. The PSI short version is a 25-item screening questionnaire. 
Parents answer the questions on a 6-point scale from totally disagree (1) to totally 
agree (6). The PSI total score is the sum score of the 25 items. The psychometric 
properties are sufficient 28,29. The Dutch PSI was only completed if the child was two 
years or older.  

Statistical Analysis 
The Statistical Package for Social Sciences 18.0 (SPSS) was used for all analyses. First, 
descriptive analyses were performed for the DT-P, HADS and PSI. Second, psychometric 
characteristics of the DT-P were examined. Internal consistency was evaluated: 
Cronbach’s alpha ≥.70 was regarded as satisfactory and ≥.80 as good.  To examine 
validity, Pearson product moment correlations of the Thermometer-score and the DT-P 
problem domain scores with the HADS and PSI were calculated. Pearson correlations 
(r) <.30 were considered small, .30-.49 moderate and ≥.50 strong 30. Independent 
t-tests were used to examine the mean difference on the Thermometer-score between 
parents who report to receive enough support from their social network and those 
parents who report not to receive enough support, and between parents with (yes 
or maybe) and without a wish for a psychosocial referral. Third, Receiver Operating 
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Characteristics (ROC) analysis was performed to assess the discriminatory power of 
the DT-P as a tool for tracing elevated levels of distress, including the definition of a 
cutoff-score. The HADS cutoff-score ≥15 was used as gold standard. The discriminatory 
power of the DT-P is considered high, moderate or low if the area under the ROC curve 
is >0.75, 0.5-0.75 or <0.5 respectively 31. Sensitivity, specificity, and positive and 
negative predictive values were calculated for every score (0-10) on the Thermometer. 

Results

Parents
A total of 706 parents participated in this study: 57.1% (n=403) recruited from the 
outpatient clinics of the Emma Children’s Hospital AMC and the VU medical centre, 
18.7% (n = 132) recruited via patient associations, 15.4% (n = 109) in response to the 
letter, 1.1% (n = 8) via the notice in the national newspaper and 7.7% (n = 54) applied 
without indicating the source of recruitment.

Background characteristics of the parents and children are shown in table 2. Of the 
706 participants, 573 (82.2%) were mothers. The mean age of the parents was 40.3 
(SD 6.9) years. The chronically ill children were on average 8.2 (SD 5.3) years old and 
44.1% (311) were girls. The distribution of medical diagnoses in this sample and the 
mean Thermometer-scores for each illness group are shown in table 2.

Psychometric characteristics of the DT-P: Internal consistency and 
validity
The total score of all problem domains appeared to have good internal consistency 
(Cronbach’s α ≥.90). The domains of emotional, physical and cognitive problems showed 
satisfactory to good internal consistency (Cronbach’s α .72-.81). The Cronbach’s α of 
the four remaining domains was .61-.69 (Table 3). 

The mean scores on the DT-P, HADS and PSI are summarized in table 3. The mean 
Thermometer-score was 3.7 (SD 3.0). Twenty-seven percent of respondents (n=183) 
scored above the cutoff-score for the HADS (≥15), indicating clinically significant 
emotional distress. 

The Thermometer-score was strongly related to the total scores of the Problem 
List (.63≤ r ≤.68) and to scores in the domains of practical, emotional, physical, and 
cognitive problems (.50≤ r ≤.61). The Thermometer-score was moderately related to 
scores in the social problems and parenting problems (.35≤ r ≤.40) (table 4). 

The Thermometer-score was strongly related to anxiety and depression as assessed 
by the HADS (.55≤ r ≤.61). Practical, emotional, physical and cognitive problems were 
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Table 2. Background characteristics:parents, children and illness groups

Characteristics parents 1  N M (SD)

Age in years 697 40.3 (6.9)
N %

Gender (female) 573 82.2
Married/living together 619 88.8
Country of birth (Netherlands) 638 91.5
Number of children living at home
1 147 21.1
2-3 503 72.2
> 3 47 6.7
Educational level 2

       Low 54 7.6
       Intermediate 315 45.3
       High 327 47.0
Paid employment - yes 539 77.3
Chronic illness - yes 128 18.1
Characteristics children  1

N M (SD)
Mean age child 697 8.2 (5.3)
Age at disease onset 584 3.0 (4.3)

N %
Gender (female) 311 44.1
Child visited outpatient clinic past year 582 83.5
Child admitted to the hospital past year 248 35.6
Child admitted to the hospital at this moment 9 1.3
Groups of illnesses with DT scores N (%) M (SD)
Neonatology - preterm or born with complications 80 (11.3) 3.4 (2.9)
Oncology 72 (10.2) 4.8 (3.0)
Gastroenterology 66 (9.3) 4.0 (3.3)
Neurology 47 (6.7) 4.2 (3.0)
Kawasaki disease 47 (6.7) 3.0 (2.9)
Metabolic diseases / endocrinology 40 (5.7) 3.3 (2.8)
Pulmonology / asthma 37 (5.2) 3.7 (2.9)
End stage renal disease 32 (4.5) 4.3 (3.2)
Orthopedics / surgery 31 (4.4) 3.7 (3.1)
Juvenile Idiopathic Arthritis 25 (3.5) 4.8 (3.0)
Urology 23 (3.3) 3.0 (2.9)
Admission to IC 19 (2.7) 2.6 (2.9)
Ear, nose and throat, and eye 19 (2.7) 3.2 (2.6)
Other * 76 (10.8) 3.7 (2.9)

1 9 parents did not complete the socio-demographic questionnaire about parents and child
2 Highest level completed. Low: Primary education, Lower and Middle General Secondary education; 
Intermediate: Middle Vocational education, Higher Secondary education, Pre-university education; High: 
Higher Vocational education, University
* Other: hemophilia/hematology, sickle cell disease, diabetes, muscular diseases, dermatology, 
psychiatry, Down syndrome, infectious diseases/immunology, allergology, diagnostic trajectory and 
congenital malformations
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also strongly related to the HADS (.50≤ r ≤.72). This also applies for the total problem 
scores (.64≤ r ≤.76).

The Thermometer-score and most problem domain scores were moderately related 
to the PSI (.38≤ r ≤.43). Emotional problems (r=.51), parenting problems ≥2yrs (r=.63) 
and the total problem scores (.55≤ r ≤.61) were strongly correlated to the PSI. 

Parents who reported a lack of support from their social network scored on 
average significantly higher on the Thermometer-score than parents reporting to 
receive sufficient support; 5.7 (SD 2.6) vs. 3.3 (SD 2.9), t (704) = 9.075, p<.001. Parents 
who wanted or maybe wanted to have a psychosocial referral reported significantly 
higher overall distress (Thermometer scores) than parents without a wish for referral; 
5.5 (SD 2.8) vs. 3.1 (SD 2.8), t (704) = -10.409, p<.001.

Establishing cutoff-score 
The ROC curve (figure 1) predicting clinically elevated distress according to the clinical 
HADS total score of ≥15 and the Thermometer-score showed a discriminatory power 
with an area under the curve of 0.82 (standard error, 0.02; 95% confidence interval, 

Table 3. Descriptives of DT-P, the HADS and Dutch PSI

Score Range

 DT-P N M (SD) Cronbach’s α Possible Observed

Thermometer–score (overall distress) 706 3.7 (3.0) 0-10 0-10

Practical problems 706 1.4 (1.6) .69 0-7 0-7

Social problems 706 0.5 (0.9) .64 0-4 0-4

Emotional problems 706 2.2 (2.3) .81 0-9 0-9

Physical problems 706 2.0 (1.8) .72 0-7 0-7

Cognitive problems 706 0.6 (0.8) .72 0-2 0-2

Parenting problems ≥ 2yrs 597 0.9 (1.2) .65 0-5 0-5

Parenting problems < 2yrs 109 1.3 (1.4) .61 0-7 0-6

Total score (5 domains) 706 6.8 (6.0) .90 0-29 0-27

Total score ≥ 2yrs (6 domains) 597 7.7 (6.8) .91 0-34 0-32

Total score  < 2 yrs (6 domains) 109 8.1 (6.7) .90 0-36 0-29

Enough support (yes) 706 581 (82.3%)

Wish for referral (yes/maybe) 706 199 (28.2%)

HADS  N  M (SD)

Total score 691 10.2 (7.6) 0-42 0-40

Anxiety 691 5.7 (4.2) 0-21 0-21

Depression 691 4.5 (4.2) 0-21 0-20

Total score ≥ 15  691 183 (26.5%)

Dutch PSI  N  M (SD)

Total parenting stress score 586 49.3 (22.8)  25-150  25-142
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Table 4. Correlations of the DT-P overall distress (Thermometer-score) with the HADS, PSI and the DT-P 
problem domains

DT-P HADS PSI

N Overall 
Distress

N Total 
score

ANXIETY DEPRESSION N Parenting 
stress

DT-P

Thermometer-score 
(overall distress)

- - 691 .61* .58* .55* 586 .48*

Practical problems 706 .53* 691 .55* .52* .50* 586 .41*

Social problems 706 .40* 691 .48* .45* .45* 586 .43*

Emotional problems 706 .61* 691 .72* .71* .62* 586 .51*

Physical problems 706 .55* 691 .60* .55* .58* 586 .43*

Cognitive problems 706 .50* 691 .60* .58* .54* 586 .38*

Parenting problems 
≥ 2yrs

597 .39* 583 .43* .42* .38* 574 .63*

Parenting problems 
< 2yrs

109 .35* 108 .35* .32* .32* - -

Total score (5 domains) 706 .67* 691 .76* .72* .69* 586 .55*

Total score ≥ 2yrs 
(6 domains)

597 .68* 583 .71* .68* .64* 574 .61*

Total score < 2 yrs 
(6 domains)

109 .63* 108 .76* .73* .69* - -

*  p<.01

Figure 1. Receiver Operating Characteristic (ROC) curve of Thermometer-scores versus Hospital Anxiety 
and Depression Scale cutoff-scores (HADS total score ≥15)
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0.78-0.85; p<.001). A cutoff-score of 4 correctly identified 86% of HADS ‘clinical-HADS-
cases’ (sensitivity) and 67% of HADS ‘non-clinical-HADS-cases’ (specificity) (table 5). 

By using the cutoff-score of 4 on the Thermometer, 334 respondents (47.3%) 
reported clinically elevated overall distress. Of the parents who scored ≥4 on the 
Thermometer, 44.6% wanted or maybe wanted to have a psychosocial referral, 
compared to 28.2% in the total group (table 3 and 5). 

Discussion 
The Distress Thermometer for Parents (DT-P) of chronically ill children was now 
developed and evaluated on its psychometric properties using data of 706 parents. 
The DT-P appeared to be a reliable and valid instrument for measuring levels of 
distress in parents with a chronically ill child.  The internal consistency of the separate 
assessment of problem domains using the Problem List was good for emotional, 
physical, cognitive and total problems. The practical, social and parenting problem 
domains were moderately reliable, probably because the items concern diverging 
aspects of these domains. These results are comparable to the Cronbach’s α values 
found in other DT studies 17,22. 

The Thermometer-scores of parents in the current study are comparable to 
the Thermometer-scores of adult oncology patients 17. This indicates that parents 
of chronically ill children experience, on average, approximately the same level of 
overall distress (DT) as those adults experiencing a severe illness themselves. The 
parents’ overall distress correlated significantly with the scores in the separate 
problem domains. The strongest correlation was found between overall distress and 
emotional problems, which is in accordance with findings in other studies 32. 

Table 5. Frequencies, Sensitivity, Specificity, Positive Predictive Values (PPV), and Negative Predictive 
Values (NPV) of DT-P Thermometer-scores in relation to total HADS-score ≥15.

Thermometer-score N % Cumulative Sensitivity Specificity PPV NPV

0 131 19.0 1.00 0.00 0.27 0.00

1 94 32.6 0.97 0.25 0.32 0.96

2 78 43.8 0.93 0.42 0.37 0.95

3 62 52.8 0.90 0.56 0.43 0.94

4 39 58.5 0.86 0.67 0.48 0.93

5 51 65.8 0.79 0.72 0.51 0.91

6 59 74.4 0.71 0.79 0.55 0.88

7 79 85.8 0.56 0.85 0.58 0.84

8 65 95.2 0.35 0.93 0.65 0.80

9 24 98.7 0.15 0.99 0.82 0.76

10 9 100.0 0.05 1.00 1.00 0.75
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The DT-P (Thermometer-score and Problem List) was moderately to strongly 
associated with both the HADS and the PSI, indicating good convergent validity. It 
seems that the Thermometer-score (one-item question) is sufficient to measure the 
overall level of distress. In order to be optimally useful in clinical practice, additional 
information about sources of distress can provide a point of reference for an 
intervention 17,33. Therefore, the Thermometer is accompanied by a Problem List. To 
evaluate what support is needed for an individual parent, the answers on the Problem 
List can function as a guide for social workers or psychologists to explore the cause 
of the parent’s distress. Almost 20% of the parents reported not receiving sufficient 
support from their social network. These parents reported significantly higher distress 
compared to parents reporting receiving sufficient support. Other research confirms 
the importance of social support 11. Twenty-eight percent of the parents reported to 
have a wish or maybe have a wish for psychosocial referral. These parents reported 
significantly more distress than parents without such a request. On the other hand, 
only 45% of the parents who reported clinically elevated distress wanted to be referred. 
So, not every parent with a high level of distress wants a referral to professional help. 
Possible reasons are, for example: they are already receiving professional help, they 
think it is their own responsibility to cope with it, or they do not recognize they are 
distressed. The DT-P can help identify parents who are distressed and can serve as a 
starting point for communication about the need or wish for referral. 

Our study aimed to calculate a cutoff-score for clinical distress. We found that, 
for parents of chronically ill children, a cutoff-score of 4 had optimal sensitivity and 
specificity relative to the HADS. According to this cutoff-score, 47% of the parents 
reported clinically elevated overall distress. In this study we choose a cutoff-score 
with a high sensitivity, because we think it is very important not to miss parents with 
problems. This could result in false positives; the specificity is not optimal. Therefore, 
it is very important to ask parents with a score above the cut-off point if they want 
to have a referral to professional help and to get insight in the domains they have 
problems with. This is necessary to prevent unnecessary effort for social workers and 
clinicians. 

The current study had some limitations that should be addressed. A first limitation 
concerns the representativeness. Almost all parents were born in the Netherlands, 
most had a high educational level and ethnic minorities were underrepresented. 
Because of the open recruitment, the participants just volunteered and therefore we 
could not influence or monitor the distribution over the illness groups. In addition, 
we did not have any information about non-respondents and as a consequence it 
was not possible to examine selection-bias. The second limitation is the study design 
(cross-sectional), which made it impossible to examine the course of distress over 
time and to evaluate test-retest reliability. However, we included a large number of 
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parents of children with various illnesses that can be assumed to be sufficient for a 
proper validation of the developed DT-P.  

Using the HADS, we must be aware of the current controversy about the HADS 34-36. 
Cosco et al. raised questions about the latent structure of the anxiety and depression 
scales. However, they did state that the HADS is an effective tool in the identification 
of ‘emotional distress’ on the total scale 34. In our study we used the total scale to 
determine the cut-off point on the DT-P 34. 

 To improve the care for chronically ill children, more attention should focus on 
the needs of the parents. While care for the child is the first priority, parent’s burden 
should be recognized, as well as their stress levels and reactions to the uncontrollable 
aspects of illness 2. Kazak et al. 37 and Patel et al. 38 suggested the use of both 
the Psychosocial Assessment Tool (PAT) and the DT in clinical practice of pediatric 
oncology. The PAT is a widely used two-page family questionnaire to assess risk 
factors in families with a child with newly diagnosed cancer 39. To date, however, a 
well-validated DT for parents was not available. As suggested by Kazak et al. 37 and 
Patel et al. 38, we developed a DT especially for parents of a chronically ill child and 
examined its diagnostic utility, in a large sample. Our study showed that the DT-P is a 
valuable addition to the existing questionnaires for parents.

Conclusions
The DT-P appears to be a useful short screening-tool that facilitates providing support 
for those parents who most need and want it. 
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Abstract
Objective 
The use of patient reported outcomes (PRO) in routine clinical practice is becoming 
increasingly common, but there is limited knowledge about the development and 
implementation of PRO. The objective of the current paper is to provide a thorough 
description of the development and implementation of a PRO on health related quality 
of life (HRQOL) – the QLIC-ON PROfile - in clinical pediatric oncology practice. 

Methods 
The development of the QLIC-ON PROfile is explained by elucidating important 
choices: the HRQOL instrument, the professional that uses the QLIC-ON PROfile, the 
optimal form of HRQOL feedback and whether or not a clinically important difference 
is reported. The description of the implementation of the QLIC-ON PROfile focuses 
on the education and commitment of the professional that uses the QLIC-ON PROfile. 
Study design and outcome measures are also elaborated on.

Results 
Important considerations regarding the development and implementation of PRO 
interventions are reported. These considerations have also resulted in educational 
material.

Conclusion 
Our study adds to current knowledge of PRO research. This paper can be used as a 
practical guide for researchers and other professionals, who are interested in setting 
up PRO interventions in any clinical setting.
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Background
The use of patient reported outcomes (PRO) in routine clinical practice is becoming 
increasingly common, but there is limited knowledge about the development and 
implementation of PRO. PRO are based on direct reporting by patients without the 
intervention of an observer. They include the self-assessment of functional status, 
symptoms, and other concerns such as patient needs and satisfaction with care. 
Health Related Quality of Life (HRQOL) assessment is a form of PRO that often 
includes both a patient’s functional status (physical and psychosocial) as well as his 
or her symptoms 1. Over the past decade, several studies have focused on the use of 
PRO in clinical practice 2-7. Adult psycho-oncology research shows that PRO facilitates 
discussion of HRQOL issues during medical consultations 2, which can improve the 
HRQOL of patients 3. In pediatrics, the impact of PRO has been examined to a limited 
extent 8. Recently, however, encouraging results have been found by De Wit et al. 
7: periodic monitoring and discussion of HRQOL in adolescents with diabetes had 
positive effects on their psychosocial well-being and improved satisfaction with care.

Despite these promising findings, it remains difficult to prove the effectiveness 
of PRO in clinical practice 9,10. For this reason Greenhalgh et al. 11 applied a theory-
driven approach to the use of PRO to bring together evidence of both whether 
and how the intervention is effective. The authors conclude that (1) the applied 
instrument needs to prioritize the views of the individual in order to adequately 
reflect the individual’s HRQOL; (2) health care providers other than physicians may 
also find HRQOL information useful; (3) feedback of HRQOL information should be 
longitudinally measured and presented over a period of time; (4) a clinically important 
difference or change in HRQOL data does not always resemble physicians’ perceptions 
of this difference or change; and finally, (5) commitment and education of the PRO 
user are needed to address the multiple barriers to the use of PRO in clinical practice. 
Bearing these five conclusions in mind, there is a shortage of literature addressing the 
development and implementation of a PRO intervention in clinical practice. 

In 2005, we initiated the multicenter sequential cohort QLIC-ON study (Quality of 
Life In Childhood Oncology) to measure the effect of the use of PRO in clinical pediatric 
oncology practice. Participants are children with cancer in the period immediately 
after end of treatment, which is a phase when HRQOL can be affected 12. Shortly 
before the first three follow-up consultations with the pediatric oncologist, the child 
(8 to 18 years of age) or parent (if the child is 0 to 8 years of age) completes a digital 
HRQOL questionnaire. The outcome (QLIC-ON PROfile) is presented to the pediatric 
oncologist as a PRO in order to help identify and discuss possible HRQOL problems. 

The aim of the current paper is to provide a thorough description of the 
development and implementation of the QLIC-ON PROfile based on the five conclusions 
of Greenhalgh et al. 11 (presented in italics). We also elaborate on the study design and 

117

proefschrift Haverman-1.indb   117 29-1-2013   10:33:24



Chapter 7

outcome measures. Through this paper we hope to contribute to current knowledge 
within PRO research to eventually increase the effectiveness of PRO use in clinical 
(pediatric) practice in general. 

Development of intervention 

HRQOL instrument
The applied instrument needs to prioritize the views of the individual in order 
to adequately reflect the individual’s HRQOL 11. Possibilities for applying this 
recommendation in pediatrics are limited due to the cognitive inability of younger 
children. Such an instrument (e.g., the SEIQoL-DW 13 for adults) is not available for 
children. Moreover, individualized open instruments are probably more difficult 
to interpret and time consuming than structured questionnaires and therefore not 
user-friendly. One should carefully consider whether the type of instrument not only 
matches the patient but also the type of user of the PRO.  Selection criteria for an 
appropriate HRQOL instrument for participants of the QLIC-ON study were therefore 
the following: generic and structured nature, broad age range, short completion time, 
good psychometric properties and availability in the Dutch language. Disease specific 
instruments were not applicable, since children are off treatment and cancer modules 
often refer to treatment related symptoms, e.g. nausea.

The TAPQOL 14, TACQOL 15, TAAQOL 16, DUX-25 17, Kidscreen 18, PedsQL 19 and 
CHQ 20 were available in Dutch and compared with each other. The PedsQL (past 
week - acute - version) appeared to be most appropriate because of its broad age 
range (5-18 years), its inclusion of self-report as well as proxy-report, its short 
completion time (approximately 5-10 minutes) and its good feasibility, validity and 
reliability 19. The PedsQL self-report form was used for children aged 8 to 12 and 
13 to 18, whilst parents of children aged 6 to 7 completed the PedsQL proxy-report. 
The 23 items are divided into four subscales:  physical, emotional, social and school 
functioning. Since Dutch PedsQL norm scores were not available, data were collected 
in a previous study 21.

The TAPQOL was added for parents of children aged 0 to 5 years. This HRQOL 
instrument focuses on children from 0 to 5 years of age through parent proxy 
measurement. Completion time is about 5-10 minutes and psychometric properties 
are satisfying 14,22. Forty-three items assess the child’s functioning on 12 scales: 
stomach, skin, lungs, sleeping, appetite, motor functioning (=physical functioning), 
positive mood, anxiety, liveliness (=emotional functioning), problem behaviour, social 
functioning (=social functioning) and communication (=communication). Dutch TAPQOL 
norm scores were available.
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User 
Greenhalgh et al. 11 stated that health care providers other than physicians may 
also find HRQOL information useful. The QLIC-ON PROfile was presented to pediatric 
oncologists, since they are the child’s primary and, most often, only contact in the 
phase after treatment. This makes it difficult to appoint other PRO users. The pediatric 
oncologist’s responsibility is therefore not limited to physical functioning; systematic 
monitoring of psychosocial functioning is essential as well. This is especially important 
for those families that experience this period as a tense and stressful time, because 
fear of relapse is present 12. 

HRQOL feedback 
Feedback of HRQOL information should be longitudinally measured and presented 
over a period of time. Single assessment is not considered enough; HRQOL should 
mirror the decision making process of advice and referral itself 11. In the QLIC-ON 
study HRQOL outcome of each child was provided to the pediatric oncologist during 
three consecutive consultations; previous results were also depicted on the QLIC-ON 
PROfile to make monitoring possible. The complete development of the QLIC-ON 
PROfile is described in the following paragraphs.

Computer program 
A computer programmer converted the TAPQOL and PedsQL into computerized 
questionnaires (Figure 1). After completion, individual outcomes (including previous 
ones) were digitally presented on the QLIC-ON PROfile. Features to print as well as to 
back-up and export the HRQOL data to SPSS were also made available. The program 
was implemented on four laptops, one for each of the four participating centres. 

QLIC-ON PROfile
Inspired by previous studies 2,3 four QLIC-ON PROfile layout options were designed: 
1) line graphs, 2) vertical bars, 3) horizontal bars, and 4) a literal reproduction of the 
items with reported answers in words. The designs were presented to six pediatric 
oncologists from the different centres by e-mail and subsequently discussed during a 
half hour group session with the researchers. 

The literal reproduction of the items with reported answers in words was 
unanimously chosen as the preferred design, since it provided the most detailed 
individual information. Moreover, this design leads the pediatric oncologist’s attention 
directly towards the problem by using traffic light colours to accentuate the direction 
of the answers. According to the pediatric oncologists, the first three options might 
prolong consultation time, whereas design 4 was the least likely to do so. The second 
preferred design, the line graphs, was included in the QLIC-ON PROfile as well, 
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because it adds longitudinal HRQOL information and the possibility to compare the 
scores of the child to the healthy norm population. 

The PROfile provides information regarding the child: name, date of birth, person 
that completed the questionnaire and period of time. The main part represents the 
four HRQOL domains, each marked with a coloured line for easy recognition: physical 
(blue), emotional (green), social (yellow) and school functioning (pink). The items 
are depicted for every domain, with the answers summarized in a column behind 
linked to the completion (=consultation) date. An answer accentuated green (‘never’, 
‘almost never’) indicates that the child had no problems regarding the subject, orange 
(‘sometimes’) points out that there were some problems, and a red answer (‘often’, 
‘almost always’) illustrates that a child frequently experienced problems. Most recent 
answers are printed bold to focus the attention of the pediatric oncologist. At the 
bottom, scale scores are reflected in line graphs presented with the corresponding 
colours of each domain. In every line graph the scale score of the child is indicated 
with the completion date. Scores can be compared with previous scale scores as well 
as with the scale score of the healthy norm population (red dotted line). The layout of 
the TAPQOL QLIC-ON PROfile is essentially the same as the PedsQL.

Clinically important difference
A clinically important difference or change in HRQOL data does not always resemble 
physicians’ perceptions of this difference or change 11. It is important to carefully 
consider whether a calculated clinically important difference (e.g. cut-off points) 
adds value to the PRO. This depends on factors such as study aims and PRO user. On 
the QLIC-ON PROfile, healthy norm scores for each HRQOL domain are reported (red 
dotted line) in the graphs. These scores cannot to be used as cut-off points, since 
PedsQL and TAPQOL were not designed as screening instruments. The healthy norm 
scores are merely intended as markers to give the pediatric oncologist a sense of the 
child’s functioning compared to healthy peers and how the child is resuming normal 
life. For the purpose of systematically monitoring the child’s functioning, pediatric 
oncologists are instructed to pay attention to results beneath the healthy norm score. 
The main focus of the pediatric oncologists, however, should be on the items, where 
individual differences over time can easily be detected and discussed with help of 
the traffic light system. These changes, though, are not necessarily of a clinically 
important nature. Thus, if an answer is accentuated red on the first consultation, 
orange on the second and green when completing the questionnaire for the third 
time, it does not necessarily imply a clinically important change. The importance 
of this change can only be determined by the pediatric oncologist after discussing 
this (difference in) score with the child and parent. This is exactly what the QLIC-ON 
PROfile is intended to do.  
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Implementing intervention 

Commitment and education
Commitment and education of the PRO user are needed to address the multiple 
barriers to the use of PRO in clinical practice 11. The QLIC-ON study observed this 
recommendation by applying a pediatric oncologist training program (QLIC-ON 
education) developed by five researchers, four clinical psychologists and one pediatric 
oncologist. The QLIC-ON education was described in a trainer manual and aimed at 
enhancing the effect of the use of the QLIC-ON PROfile in clinical practice 23,24. 
Goals of the QLIC-ON education included helping the pediatric oncologists to obtain 
knowledge about the background of the QLIC-ON PROfile, fostering awareness of the 
importance of the use of PRO in pediatric oncology and, most importantly, achieving 
competence in the use of the QLIC-ON PROfile in clinical practice. 

Commitment
Six pediatric oncologists were consulted about their preferences regarding the design 
of the QLIC-ON PROfile (as stated earlier) in order to develop a sense of commitment. 
This also involved consulting one pediatric oncologist regarding the development of 

Figure 1. Screen lay-out of PedsQl.
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the QLIC-ON education, as well as striving for continuity during the consultations by 
having one pediatric oncologist monitor a child during the three QLIC-ON consultations.
 

Education
The QLIC-ON education contained three parts: an individual training for pediatric 
oncologists, a group training for pediatric oncologists, and an explanation for children 
and parents. 

Individual training
The individual training consisted of an interview and a QLIC-ON PROfile instruction 
(duration: 1 hour). The interview explored the pediatric oncologist’s vision of his or 
her role in identifying and discussing HRQOL problems in children with cancer. The 
aim of the interview was to put the focus of the pediatric oncologist on the subject 
of the QLIC-ON study: identifying and discussing HRQOL problems. Subsequently, 
the QLIC-ON PROfile was introduced and explained with respect to layout, content, 
interpretation and use. Interpretation and use were illustrated by means of a decision 
tree, which was developed as an aid for interpretation of the QLIC-ON PROfile. The 
decision tree distinguishes three steps: 

1)  Identify: Is there a HRQOL problem? 
 Scan the QLIC-ON PROfile for red and orange coloured items
2)  Discuss: What is the HRQOL problem exactly? 
 Clarify and discuss the red and orange coloured items
3)  Take action: What can be done about the HRQOL problem? 
 Depending on need for care: patient tailored advice or referral

The QLIC-ON PROfile can only be experienced as a useful and easy tool if the users 
are given some liberty to employ it. Therefore, an important message for the pediatric 
oncologists was to implement the QLIC-ON PROfile in their consultations in a way that 
was personally convenient to them and use the decision tree as a tool when needed. 
Some pediatric oncologists preferred to use the QLIC-ON PROfile as a conversational 
guideline during the consultation, whilst others applied it as a supplement to their 
usual practice by checking the QLIC-ON PROfile at the end of the consultation for 
missed issues.

The decision tree, some important user instructions, and an example of a QLIC-ON 
PROfile were summarized in the QLIC-ON Pocket Card, which was distributed to the 
pediatric oncologist at the end of the individual training as a visual reminder. 
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Group training
A group training was developed in order to establish advanced skills and in-depth 
use of the QLIC-ON PROfile. A minimum of three and a maximum of five pediatric 
oncologists participated per session. Two trainers were present: a researcher and a 
psychologist. 

The theoretical part initially consisted of a presentation elaborating on HRQOL 
of children with cancer 12,25-29, PRO 1-3,8 and the QLIC-ON study. After the first 
training sessions, however, pediatric oncologists evaluated that the theoretical part 
was not as useful as the practical component of the training. Subsequently, the 
group training was shortened to one hour, and the theoretical part was limited to 
a core QLIC-ON study description. A short ‘quiz’ regarding the main results of the 
QLIC-Oncologist Questionnaire was also implemented to enhance awareness of the 
pediatric oncologists and provide the training with the necessary interaction. The 
QLIC-Oncologist Questionnaire, derived from two previous studies 30,31, consisted of 
12 propositions about the pediatric oncologist’s task regarding HRQOL problems in 
children with cancer. It was completed by all pediatric oncologists participating in 
the QLIC-ON study during the control period. The pediatric oncologists were asked to 
predict what the majority of their colleagues had answered on 5 propositions. 

A new dimension in the field of PRO research was introduced in the practical 
part, which demonstrated three short case studies on film. Each case (duration: ± 5 
minutes) showed a real consultation of a child and parent visiting a medical specialist, 
using an actual QLIC-ON PROfile. Three patients (cases) with different background and 
patient characteristics (age, gender, ethnicity and medical condition) were selected. 
To prevent bias, none of the cases involved a pediatric oncologist consultation. Camera 
work and production were performed by a nurse specialized in filming child and parent 
interactions in medical settings (Video Interaction Guidance) 32. The consultations 
were videotaped as a whole; subsequent editing decisions for educational purposes 
were made by the project group. The cases were implemented in the group training 
according to the following three steps:

1)  Before demonstration: discussion of QLIC-ON PROfile. 
 The QLIC-ON PROfile of the child in the film was briefly discussed, e.g.: 
 How would you interpret and discuss this QLIC-ON PROfile? 
2)  Before demonstration: watching assignment. A watching assignment was given, to 

ensure the right focus, e.g.: 
 Pay attention to the questions of the physician. 
3)  After demonstration: discussion of use of QLIC-ON PROfile. 
 To reflect the content of the cases to the pediatric oncologist’s own clinical practice, 

questions regarding their personal views and experience were raised, e.g.:
 What would you have done differently? 
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In addition, each case had its own learning goal: case 1) use of the QLIC-ON PROfile 
in general, case 2) use of the line graphs, and case 3) use of the decision tree. These 
were implemented as an extension of the above mentioned third step.

The pediatric oncologists received a QLIC-ON syllabus at the end of the training. 
It contained hand-outs of the initial (extensive) the theoretical part, QLIC-ON 
reminders, the decision tree, three examples of a QLIC-ON PROfile, all outcomes of 
the QLIC-Oncologist Questionnaire and five relevant papers 2,3,8,12,33. To create an 
extra incentive, the group training was accredited. 

Parent and child instruction
The third and final part of the QLIC-ON education aimed at instructing children 
(above 8 years) and parents participating in the intervention period. While waiting 
for their consultation in the out-patient clinic, the child or parent filled out the 
HRQOL questionnaire on a laptop. After completion, the QLIC-ON PROfile was printed, 
provided and explained to the child and parent. The explanation concentrated on 
clarifying the layout and content of the QLIC-ON PROfile without interpreting the 
outcome. The child and parent were informed that the pediatric oncologist would 
discuss the QLIC-ON PROfile with them during the consultation. They were also invited 
to feel free to initiate the discussion about their QLIC-ON PROfile with the pediatric 
oncologist themselves. Children and parents participating in the control period only 
filled out the digital questionnaire and received no QLIC-ON PROfile and instruction.

Children and parents initially received the complete QLIC-ON PROfile. After a few 
assessments, however, we noticed that some children became competitive when 
confronted with the line graphs. They expressed feelings of triumph or disappointment 
when their score was over or under the red dotted line. This was an undesirable 
effect of our intervention. After consulting several pediatric oncologists, we decided 
to provide parents and children with a QLIC-ON PROfile without the line graphs. The 
pediatric oncologists received the complete QLIC-ON PROfile containing the literal 
questions with answers as well as the graphs. 

A case study
The use of the QLIC-ON PROfile and decision tree in clinical practice can best be 
illustrated by a case study (Box 1).
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Box 1. A case study
Emma is a 10 year old girl diagnosed with Hodgkin lymphoma. She finished 
treatment 4 months ago and is now in complete remission. 
At the moment she is in the out-patient clinic, together with her father, waiting for 
her third follow-up consultation with her pediatric oncologist. She is holding the 
QLIC-ON PROfile in her hand, which she has just completed on a laptop (Figure 1) for 
the third time. Her father has a copy as well and explores his daughters’ answers. 
In the back of his head, however, he is slightly tense about the consultation to 
come: what are the blood and urine results? Is the scan result good?
Meanwhile, the pediatric oncologist has rounded off the consultation with his 
previous patient and takes a brief look at Emma’s QLIC-ON PROfile which is 
attached to the patient file. He focuses on today’s assessment (June 4th 2007) and 
immediately identifies a few (possible) problems: ache, worries, bullying, memory 
problems and frequent hospital visits. Especially worrying, bullying and forgetting 
seem to have a chronic nature, since they have been going on for a few months 
now. On top of that the pediatric oncologist concludes from the graph that school 
functioning is deteriorating, particularly compared to healthy peers.
The pediatric oncologist invites Emma and her father in his consultation room. 
The atmosphere is familiar, because they know each other well. The pediatric 
oncologist starts the consultation with common questions, e.g. “How are you, 
Emma? How is school?”. When she answers “Alright”, the pediatric oncologist 
introduces the QLIC-ON PROfile: “I see that you filled out on the QLIC-ON PROfile 
that you frequently worry about what will happen to you. Tell me about that. 
What do you worry about, and when?”  a conversation follows. During the course 
of the consultation and the physical examination the other orange and red items 
are addressed. Where applicable the pediatric oncologist takes action. Apparently, 
the worrying and bullying is a persistent problem for Emma. Her father indicates 
that he and his wife find it difficult to take her worries away, and moreover they 
weren’t aware of the fact that the bullying was still a problem. The pediatric 
oncologist decides that Emma might profit from the help of a psychologist, so he 
refers them. Although Emma’s initial response is a bit hesitant, she agreed to give 
it a try.
A few months later, when Emma and her father see their pediatric oncologist again, 
Emma has had three sessions with the hospital psychologist. She feels comfortable 
with the psychologist and feels free to disclose what’s on her mind. The worries 
haven’t vanished, but they have definitely decreased. Also, the tips and exercises 
the psychologist gave her, help her with her social skills. She is now more assertive 
when classmates tease her. The pediatric oncologist can tell she is much more 
cheerful now and is pleased to hear she is doing better. 
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Study design and outcome measures
To ensure optimal evaluation of the effect of the QLIC-ON intervention, it was also 
crucial to carefully consider study design and outcome measures. 

Study design
A sequential cohort design was regarded most suitable for the purpose of the 
QLIC-ON study. Pediatric oncologists participated in the control as well as the 
intervention period; children and parents participated in either the control period 
or the intervention period, but not both. First, a control period (March 2006 – 
January 2008) was introduced, in which children or parents (N=84) completed the 
HRQOL questionnaire while waiting for their consultation in the out-patient clinic. 
The QLIC-ON PROfile was not provided to the pediatric oncologist, the child and the 
parent. The pediatric oncologist started the intervention period (January 2008 – 
November 2009) as soon as he had seen all patients participating in the control period 
during three consecutive consultations. The intervention period consisted of a group 
of 85 children or parents filling out the HRQOL questionnaire in the waiting room. This 
time however, the QLIC-ON PROfile was provided to the pediatric oncologist, the child 
and the parent, to be discussed during the three consultations. 

We consider randomization or cross-over designs in PRO studies inappropriate due 
to the risk of contamination 34. Randomizing the child is not an option, because in that 
case the pediatric oncologist has to be trained in advance and be prepared for any 
child, regardless of control or intervention condition. It is not possible to split or block 
knowledge: as soon as pediatric oncologists have received the QLIC-ON education and 
gained some experience in using the QLIC-ON PROfile, bias could occur when seeing 
children in the control condition. Randomizing the pediatric oncologists is neither a 
possibility, because of overlapping responsibilities. Children are frequently discussed 
in team meetings in which all pediatric oncologists participate and it is not uncommon 
that pediatric oncologists share the treatment of a child. Finally, randomizing the 
centres would lead to bias as well. Only four centres participated in our study and not 
all of them contributed equally to the study (the number of participating patients and 
pediatric oncologists differed greatly). Furthermore, it is not unlikely that there are 
some differences in hospital policy between the centres (e.g. shared care). Therefore, 
to prevent bias, a sequential cohort design was considered most suitable for the 
QLIC-ON study. 

Outcome measures
The majority of the outcome measures applied in the QLIC-ON study are known from 
previous PRO research: communication, advice, referral, satisfaction and HRQOL 10. 
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According to Greenhalgh et al (2005), evidence was found for ‘Changes to doctor-patient 
communication’ when using HRQOL in clinical practice 11. We assessed communication 
by means of two methods: 1) a self constructed questionnaire (regarding the initiative 
to talk about the four HRQOL domains), 2) audio taping the consultations (a qualitative 
method to assess conversational topic by means of a checklist). Especially with the 
audio tapes we hope to gain more insight in the effect of applying the QLIC-ON 
PROfile in clinical practice, since it is a less frequently used instrument and it goes 
into more detail. ‘Changes to clinicians management of the patient’ (e.g. advice and 
referral), ‘Patient satisfaction’ and ‘HRQOL’ are more difficult to find 11. Still, we have 
incorporated these assessments in the QLIC-ON study, because they are well known 
and important as an outcome. Moreover, as can be concluded from previous research, 
it is not impossible to find change via some of these measures 3,7. 

In addition to the more established outcome measures, the QLIC-ON study also 
assessed health care use and health care needs – comparable to ‘Changes to patient 
health behaviour’ in the model of Greenhalgh et al 11. Understanding the use and 
needs regarding health care might partially explain patient satisfaction and HRQOL 
outcome. 

The last outcome measure focused on feasibility, which was obviously only 
investigated in the intervention group. This does not actually fit the model, however, 
it can be regarded as a direct outcome, immediately linked to ‘Provision of information 
from health status measures to clinicians’ 11.

Discussion 
This paper provides a thorough description of the development, implementation, 
study design and outcome measures of a PRO on HRQOL in clinical practice (QLIC-ON 
PROfile). By applying the conclusions of Greenhalgh et al. 11, combined with our own 
experience, we hope to have maximized the effectiveness of the QLIC-ON intervention. 
Considerations for future PRO studies in clinical practice are summarized in Table 1.

There are some points of interest to consider. First of all, for future research 
we recommend PRO use by other professionals besides physicians, as Greenhalgh et 
al. 11 suggested. In our study pediatric oncologists were selected because they are 
responsible for the after-care trajectory, the phase in which the QLIC-ON PROfile is 
studied. In one centre, however, we also included two nurse practitioners as users, 
since they carried the same responsibility for after-care as the pediatric oncologists. 
We believe nurses, nurse practitioners, social workers or psychologists could also be 
eligible candidates for using HRQOL PRO 35. From a professional point of view they 
might even be more interested in and capable of discussing HRQOL than physicians. 
In addition, it is important to keep in mind possible differences in the use of the 

127

proefschrift Haverman-1.indb   127 29-1-2013   10:33:25



Chapter 7

QLIC-ON PROfile between the four participating centres as a whole. We expect these 
differences to be minor, since the Netherlands is a small country, with only seven 
pediatric oncology centres that apply the same (international) treatment protocols. 
However, our aim was for each child to be seen by the same pediatric oncologist for 
the time of the three QLIC-ON consultations. Due to hospital policy and the reality of 
clinical practice this was not always possible in one of the four centres, in which shared 
treatment was common. In the worst case, this could lead to less continuity of care 36 
compared to the other centres, which might impact parent and child satisfaction.

Second, the QLIC-ON study proved to be very labour-intensive. Every child 
completed the PRO during three consecutive consultations. These assessments took 
place on a stand alone laptop in the outpatient clinic. A researcher was present during 
every assessment to set up all materials, to guide them through the procedure, to 

Table 1. Considerations for future PRO studies in clinical practice

Development PRO instrument: • HRQOL, symptoms, satisfaction or other

PRO user: • Physician, nurse (practitioner), social worker, or other

PRO feedback: • Paper-pencil, digital or internet

• Items, graphs or bars

• Accentuation of (individual) outcome

PRO norm score: • Mean, SD, clinically important difference, none or other

Implementation PRO commitment: • Involving PRO user in PRO development 

PRO individual training: • Introduction of PRO to user

• User instructions of PRO

• Decision tree: aid for interpretation of PRO

• Pocket card: easy user reminder and summary

PRO group training: • Establish more dept in the use of PRO

• Theory: brief background information

• Practice: realistic PRO cases on film

• Group discussions regarding theory and practice

• Syllabus: background information and summary

PRO patient instruction: • Introduction of PRO 

• Free invitation to initiate discussion of PRO with 
   physician

Study design Randomization: • Randomization, cross-over or sequential cohort design

• Intervention, attention-control and/ or control group

• Longitudinal assessment of PRO: three or more 

• Patient and/ or proxy measurement

Outcome Measures: • Advice, referral, satisfaction, communication, 
   HRQOL or other

• Health car use and needs, feasibility or other

• Audio tape: conversational topics

• Respondents: patient, physician or other
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hand a copy of the QLIC-ON PROfile to the pediatric oncologist and to make sure the 
consultation was audio taped. We recommend performing future PRO studies and 
implementations via internet. This gives respondents the opportunity to complete 
the questionnaire at home and users to retrieve the PRO on the computer in the 
consultation room. 

Third is the timing of assessment. The QLIC-ON sample concerned children aged 0-18 
years with different kinds of malignant diagnoses - a very heterogeneous group. For 
reasons of homogeneity we selected a moment similar for all children: the first three 
consultations after end of treatment. At this point, however, children and parents are 
usually familiar with their pediatric oncologist. As a consequence, the QLIC-ON PROfile 
might reveal results that are already known to the pediatric oncologist. Furthermore, 
HRQOL problems might be more pronounced during treatment than after treatment 
29. Both reasons could render the QLIC-ON PROfile to be less useful and less effective 
than when applied during treatment.  Nonetheless, we believe timing of assessment 
should in essence not matter. Pediatric oncologists care for their patients and must 
therefore always be aware of possible HRQOL problems. 

Another point of consideration is that the QLIC-ON study design consisted of two 
groups: a(n) (attention) control group and an intervention group. It would probably have 
gained in strength if the sequential cohort design contained three groups: a control, 
an attention-control and an intervention group. Velikova and colleagues (2004) found 
a difference in HRQOL subscales between intervention and control, but not between 
intervention and attention-control 3. Due to practical limitations (small population 
size) three groups were not possible in the QLIC-ON study. Furthermore, we realize 
that our study is at risk for a history effect, since intervention and control group data 
were not collected at the same time. However, the control and intervention period 
were contiguous and gradually ongoing over time, and treatment protocols remained 
comparable within the 3-year time span of the study. 

Finally, the outcome measures. Greenhalgh et al 11 already mentioned that there 
is little evidence for several outcomes in the model. For the more distal outcomes 
of patient health status and satisfaction with care, numerous intermediate processes 
need to occur before any impact could be registered. Maybe satisfaction for example 
does not offer a true reflexion of patient’s experiences 36. Subsequent research 
should therefore consider other measures besides the established ones, which until 
now have not provided satisfying evidence.

Conclusion
In conclusion, each of the five recommendations of Greenhalgh et al. 11 was followed 
up to a greater or lesser extent, depending on the needs of the QLIC-ON study 
and our own experience: (1) Although our HRQOL instruments are of a generic and 
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structured nature, we underlined the individual outcomes by presenting the answers 
of the respondent on all items; (2) The obvious user of the QLIC-ON PROfile was 
the pediatric oncologist, yet we acknowledge that other users e.g. nurse(s), social 
workers or psychologists might fit the use of the QLIC-ON PROfile as well; (3) HRQOL 
information was collected preceding three consecutive consultations and fed back 
to the pediatric oncologist longitudinally; (4) The QLIC-ON PROfile is not intended 
as a screening device but merely as a monitoring tool, thus no cut-off scores were 
utilized, and scale scores of the healthy norm population were only presented in the 
graphs to underline the monitoring aspect; (5) With respect to the implementation of 
the QLIC-ON PROfile a lot of attention has been paid to commitment and education. 
Especially in the group training, we strove for innovation by adding educational film 
material, which was also emphasized by Guyatt et al. 37.  

It is important to realize that only the results of the QLIC-ON study can determine 
whether our QLIC-ON PROfile development and implementation have been successful. 
Nonetheless, this paper provides relevant information for all future PRO studies on 
how and what to develop and implement, regardless of PRO topic, patient age and 
disease. In order to increase effectiveness of PRO in clinical practice and to improve 
patient care, we encourage other researchers to give profound insight in development, 
implementation, study design and outcome measures as well. To achieve broad 
use of PRO in diverse clinical settings, it is not only necessary to build upon each 
other’s methods and results, but also upon each other’s unique experiences in the 
development of a specific PRO.  

Finally, there is the challenge for the more distant future: closing the gap between 
research and actual implementation in clinical practice. Most important factors for 
success are – in our opinion - the user-friendliness of the PRO tool and commitment 
of the users. Both have been stressed in this paper, but also acknowledged by other 
researchers 34,38. The PRO methods applied in research have mainly depended on the 
work and effort of one or more researchers (e.g. logistics, assessment, evaluation). In 
the reality of clinical practice, there is probably no budget for this available. Internet 
can provide a step towards a solution, since in the Netherlands 87% of the households 
has access nowadays 39. Less staff is needed, if the PRO is directly linked to patient 
data (e.g. treatments, consultations) and emails with invitations and questionnaires 
are automatically generated. An internet-based PRO is currently being studied by our 
research group.

The second important factor is that the users of the PRO have to be convinced 
of the benefits of the tool. If there is no enthusiasm among users, the willingness to 
successfully implement the PRO in clinical practice is very difficult – is our experience. 
Ways to increase commitment have been described in this paper. In addition, it 
can be helpful to have at least one ‘user-ambassador’ in the user group to convince 
the group from within, and not only from external, which researchers often are. Of 
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course, commitment is expected to rise with figures: proof of effectiveness is likely to 
encourage medical professionals to use PRO tools in their practice.
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Abstract
Background
Health Related Quality of Life (HRQOL) questionnaires are increasingly used in clinical 
practice. These Patient Reported Outcomes (PROs) are provided to the pediatrician 
to facilitate communication with patients during a consultation. The aim of the 
current article is to describe the development and introduction of a new web-based 
application for the use of PROs in daily pediatric clinical practice.

Methods
Currently, the use of PROs in daily clinical practice is very time consuming and often 
has logistical problems. The use of a web-based programme can overcome these 
problems and contributes to an improved use of PROs in clinical practice. We therefore 
developed an easily accessible website (KLIK) for outpatient treatment and a training 
programme for pediatricians to maximize the effectiveness and the practical use of 
PROs (KLIK PROfile). 

Results
The KLIK study was launched in August 2008 to evaluate the use of the KLIK PROfile in 
daily clinical practice. The KLIK study evaluates whether feedback from HRQOL data 
could influence patient satisfaction with the consultation, the advice given, the type 
of referrals and topics discussed. In this multicentre study, a control group (without 
the use of the KLIK PROfile) is compared to an intervention group (with the use of the 
KLIK PROfile). A sequential cohort design is chosen to avoid contamination between 
the study groups. 

Conclusions
Based on the positive experiences with the use of the KLIK PROfile acquired during the 
study we conclude that the KLIK PROfile may contribute to systematically monitor and 
discuss HRQOL issues during consultations. The next steps will be a comprehensive 
evaluation of the KLIK study data and the implementation of the KLIK PROfile in daily 
clinical practice in different patient groups.
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Background
The use of Patient Reported Outcomes (PROs) in daily clinical practice is receiving 
increasing attention. PROs include the self-assessment of functional status, symptoms 
or other concerns, such as patient needs and satisfaction with care. Health Related 
Quality of Life (HRQOL) questionnaires are commonly used in clinical trials to collect 
information about a specific group of patients. These questionnaires retrieve 
information directly from the patient and are therefore a form of PRO 1. Today, HRQOL 
questionnaires are increasingly being used in daily clinical practice, being provided 
to the physician to facilitate communication with patients during a consultation. 
The majority of HRQOL studies focuses on oncology and reveals conflicting data in 
terms of effectiveness. Some adult studies suggest that discussing PROs improves 
communication between physicians and patients and facilitates early recognition 
of HRQOL problems 2-8. Physicians generally consider the use of PROs as a valuable 
addition to daily health care 3. Nevertheless, an improvement in patient satisfaction 
with care or an increase in scores is still challenging. This is due to methodological 
challenges, such as high baseline scores on patient satisfaction (ceiling effect 9-11) or 
the nature of the study design. For example, randomization is not desirable because 
extra attention might be paid to HRQOL in all consultations (contamination). 

In pediatrics, there is a particular need to address HRQOL in daily clinical practice. 
In the context of a child’s development, the repeated measurement of HRQOL in 
different developmental stages can be valuable. The use of PROs allows HRQOL 
problems to be detected early and tailored intervention to be provided to the child 
before the HRQOL problems increase.

Children with a chronic disease are at a greater risk of HRQOL problems than 
their healthy peers 12. In addition, for children compared to adults, it is difficult 
to respond spontaneously to their pediatrician’s open questions during consultation. 
Therefore, a HRQOL questionnaire provided before the consultation might be useful 
to monitor, identify and discuss HRQOL issues faced by children with chronic illnesses. 
However, research into PROs in pediatrics is still scarce 13. De Wit et al. showed that 
periodic monitoring and discussion of HRQOL in adolescents with diabetes improved 
their satisfaction with care. In addition, the use of PROs had a positive impact on 
their psychosocial wellbeing 14. The aim of the current article is to describe the 
development and introduction of a new web-based application for use of PROs in 
daily pediatric clinical practice. Based on our experiences in pediatric oncology 15, 
we considered that 1) the need to address HRQOL issues, 2) the increased attention 
to PROs in clinical pediatrics and 3) the use of the internet in health care could be 
combined. In recent years, we have focused on the development of a new web-based 
application. In this article, we provide a detailed description of this process, the 
development of the website and a training programme for pediatricians to improve 
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effectiveness in the use of PROs about HRQOL in pediatric practice and to make the 
use of HRQOL data more efficient.

Methods
Worldwide, only a few studies focus on the use of PROs in pediatrics. In the Netherlands 
we are currently performing two PRO studies in pediatrics: the QLIC-ON (Quality of 
Life in Childhood Oncology) study and the KLIK study (Dutch: Kwaliteit van leven in 
Kaart). The QLIC-ON study is aimed at child cancer patients in the period shortly after 
the end of successful treatment. In the QLIC-ON study much attention was paid to the 
presentation of the PROs and the development of a training programme for oncologists 
15. The results of the QLIC-ON study are promising, as they demonstrate that the 
monitoring of HRQOL increased discussion of emotional functioning and psychosocial 
functioning. Additionally, it improved the level of identification of emotional problems. 
Furthermore, the intervention does not lengthen consultation duration 16.

The KLIK study will be extensively described in this paper. Currently, HRQOL 
questionnaires are commonly completed at the clinic immediately before the actual 
consultation, with patients using stand-alone or touch screen computers. The results 
of these questionnaires are presented systematically. A printed version of this PRO (as 
applied in the QLIC-ON study) is handed to the physician to be discussed during the 
consultation. This method is very time consuming and often has logistical problems 
such as lack of privacy and room at the clinic 17,18.

The use of a web-based programme can overcome these problems and contributes 
to an improved use of PROs in clinical practice 19. The website www.hetklikt.nu was 
developed based on the experiences of the QLIC-ON study. Children or their parents 
(depending on the age of the child) can complete the HRQOL questionnaires at home 
and pediatricians can retrieve these PROs directly from the website during the 
consultation.

Use of the website
We organized the use of the web-based KLIK HRQOL application in our clinic as 
follows. Before the patient can complete the questionnaires, the researcher must 
enter the patient characteristics into the system. These include name, date of birth, 
email address, date of their visit and the name of the pediatrician. Based on date 
of birth the website selects the appropriate questionnaire for the child. Three days 
before the consultation, the website generates an automatic email asking the child 
or the parents to complete the HRQOL questionnaire. Two days after this first email, 
the website automatically generates a reminder email if the questionnaire has not yet 
been completed. In addition, the website is designed to be operational for different 
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users; at present, the parents, the child and the pediatrician. Each user has a unique 
login name and is automatically given access to a specific secure section of the 
website.

The website presents the answers of the child schematically in a so-called 
‘PROfile’. The development and implementation of the PROfile was based on the five 
conclusions presented by Greenhalgh et al. 15,20 which were also used with respect 
to the QLIC-ON PROfile. The PROfile consists of two parts. The first part is a literal 
representation of the answers on the item level. The answers are presented in red 
(‘often’, ‘almost always’) when a child reports experiencing problems regarding 
the subject, orange (‘sometimes’) when the child reports mild problems, or green 
(‘never’ and ‘almost never’) when a child reports not having problems. The second 
part consists of a graphic presentation of the PROs, including norm values. This makes 
it possible for the pediatrician to compare a child’s HRQOL score to the healthy 
population norm. Moreover, longitudinal data can also be provided in the graphs, 

Figure 1. KLIK PROfile - A literal representation of the answers
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allowing the pediatrician to easily compare multiple HRQOL measurements for one 
child and detect profound changes over time 15. An example of the PROfile is shown in 
Figures 1 and 2. The PROfile is visible to pediatricians as well as parents and the child, 
and it is printable and therefore can be added to the medical file. The use of the KLIK 
PROfile is illustrated by two cases (Box 1).

Figure 2. KLIK PROfile - Graphic presentation, including norm values

Training
To improve the use of PROs in clinical practice we invested in a training programme 
for pediatricians in the interpretation and use of the PROfile. The training course was 
given by a researcher and a psychologist, its duration was 90 minutes and it consisted 
of a short theoretical part and an extensive practical part. For the practical part, 
we used DVD material containing three short patient cases (duration: +/- 5 minutes), 
representing real consultations and actual PROfiles. Before the demonstration of 
each case, the KLIK PROfile was discussed (‘How would you interpret and discuss 
this PROfile?’) and the pediatricians received different assignments concerning each 
case. All of the cases had a specific learning goal, concerning either the general use 
of the KLIK PROfile, the use of line graphs or the use of a decision tree. After the 
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demonstration of the cases, the skills of the pediatrician depicted on the DVD were 
evaluated and the pediatricians received a list of key reminders to assist in the use of 
the KLIK PROfile (Fig. 3).
After the training session, the pediatricians received a pocket card, presenting a 
decision tree, an example of the KLIK PROfile and the reminders. We developed the 
decision tree in collaboration with pediatric psychologists, with the aim of supporting 
communication about the PROfile. The pocket card is also available on the website 15.

Privacy
A major advantage of using the internet is that patients and parents are able to 
complete the questionnaires at home. Most importantly, children or parents can be 
invited at regular intervals to complete the questionnaires. Every patient is linked 

Figure 3. Reminders for paediatricians using the KLIK PROfile

Reminders for the pediatrician
Identify        
Scan the KLIK PROfile at the current date. Which colour dominates? 
In which domain do you identify problems?   
For which items do you identify problems?   
Is there improvement or deterioration compared to the previous assessment?

Graphs: How is the child doing compared to healthy peers?

Discuss        
Discuss the KLIK PROfile at a convenient moment during the consultation 
Use the KLIK PROfiles as a guide or supplement during the consultation 
Frequently ask the patient for confirmation 
Open the discussion with, e.g.: ‘I see that you reported that …’  
Discuss the red and orange answers. Use the decision tree as a guide 
If the answers are (almost) all green, ask for confirmation  
If there are a lot of red and orange answers, discuss the domains only 
Check if the child or parent wants to discuss topics other than those on the KLIK 
PROfile
Summarize the most important issues    

Take action       
Take action when asked for help     
Come back to this action at the next consultation
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to their own pediatrician and the website only allows the pediatricians to see their 
own patients. Therefore, the privacy of the patients is guaranteed. Moreover, the 
website itself is designed to ensure the safety and protection of all data. We have 

KLIK PROfile

There are no problems?

Item (or domain) is green

Item (or domain) is red or orange

There are problems?

Yes, that’s rightNo, that’s not right

Yes, that’s right No, that’s not right

How often does it bother you?

(What is the reason, do you think?)

How do you feel about it?

Is there a question for help?

What do you do about it? Does it help?

No

Yes Dependent on severity and need

Advice

Referral

1.
 Id

en
ti

fy
2.
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3.
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ak
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ti
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End

End

(End)

Frequency

Moment/ Location
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Feeling/ Opinion

Action/ Solution

Start

Do you feel supported? Support

When does it bother you?

Can you tell more about it?

Does it worry you?

Explore

Worry

Monitor

(End)

(End)

Figure 3. Decision tree.
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secured the site with an SSL certificate and the information to and from the site is 
encrypted. In addition, the website server is positioned in a professional data centre 
and is physically secured against fire, forcible entry and vandalism. Professional 
web-builders are directly available for support of the website in the case of problems 
or emergencies. Within the scope of the KLIK study all data are stored anonymously. 
In addition, the database can easily be imported into Excel and SPSS to facilitate 
statistical analysis.

Implementation
A web-based application also creates the opportunity for the KLIK PROfile to be 
used in different pediatric hospitals and facilitates collaboration between centres. 
Implementation of the KLIK PROfile is not limited to organizations or specific electronic 
medical records (EMR) of hospitals. Therefore, every pediatrician can easily use the 
KLIK website and PROfile.

Results

Study design and outcome measures of the KLIK study
Children and adolescents with Juvenile Idiopathic Arthritis (JIA) can experience 
problems in daily functioning, which may lead to a decreased HRQOL 21-23. The KLIK 
study of these children was launched in August 2008 to evaluate the use of the KLIK 
PROfile in daily clinical practice. All patients (0 to 18 years) under treatment in one of 
the four pediatric rheumatology centres in Amsterdam were eligible for the KLIK study. 
To avoid contamination we chose to use a sequential cohort design. Randomization 
was not desirable because pediatricians had received training in use of the KLIK 
PROfile and it would not be possible for them to remain unbiased. Randomization of 
centres would also have introduced bias as the influence of the different care systems 
in the different centres would be too great.

Children and parents were allocated to the control group or intervention group 
depending on the date of the consultation. The control group (n = 79) was counselled 
between February 2009 and April 2009 and the intervention group (n = 121) between 
May 2009 and February 2010. The rheumatologists (n = 6) participated in both groups. 
Before the consultation, each child or their parents (if the child was younger than 8 
years old) completed an HRQOL questionnaire at home using the KLIK website. For 
children aged 0–4 years, the TNO-AZL Preschool Children Quality of Life (TAPQOL) was 
used 24. For children between 6–18 years, the Pediatric Quality of Life Scale (PedsQL) 
was applied 25. The psychometric properties of both questionnaires have been proven 
satisfactory 24-26 and both questionnaires have a short completion time (5–10 minutes). 
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The PedsQL appears to be the most appropriate HRQOL questionnaire because of its 
broad age range (6–18 years) and the availability of self-report as well as proxy report. 
In addition, Young et al. 26 have established the validity and reliability of the PedsQL 
online format for children with chronic health conditions.

In the control group, the KLIK PROfile was not provided to the pediatrician. In 
the intervention group, the PROfile was provided and discussed by the pediatrician 
during the consultation, with the focus on monitoring and discussing HRQOL problems. 
Shortly after the consultation, the child, the parents and the pediatrician completed a 
questionnaire, again using the website, about the topics discussed, referrals, advice, 
and satisfaction with the consultation. The intervention group also completed an 
evaluation of the PROfile. The study was approved by the Medical Ethics Committee 
of all participating centres. The outcome measures applied in the KLIK study were 
satisfaction with the consultation, advice, referrals and topics discussed. The 
outcomes of the intervention group will be compared to the control group, with the 
data collected to be analysed and published in 2011.

Discussion
Only the results of the KLIK study can determine whether the online KLIK application 
has been effective. Nevertheless, here we can describe our first experiences with the 
KLIK application and make recommendations for future practice. 

Since 2006 we have undertaken comprehensive research with the aim of realizing 
a web-based application that could systematically direct attention to HRQOL issues 
in daily pediatric clinical practice. The web-based PROfile appears to be an efficient 
application to achieve this goal.

In the context of using PROs in clinical practice, some issues should be considered. 
The use of the internet seems to be an efficient way to monitor HRQOL. However, 
the Netherlands has the highest rate of internet access in Europe. In 2009, 90 percent 
of all Dutch households had internet access 27. Our experience with the KLIK study 
confirmed this. To accommodate the small number of patients without internet access 
at home an internet access point can be installed in the outpatient department. It 
is often assumed that completing the questionnaires and discussing HRQOL issues is 
very time consuming. However, the completion of the HRQOL questionnaire takes 
the child (or parents) no more than ten minutes 28. In addition, several studies have 
demonstrated that discussing HRQOL issues does not increase the duration of the 
consultation 3.

In our opinion, to optimize the effect of the KLIK PROfile it is necessary to educate 
the pediatrician in its use. Due to lack of time, pediatricians are often not adequately 
trained, if at all, in the use of PROs 7,15,16. Physicians are willing to discuss psychosocial 
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problems with their patients but they often report that they consider themselves 
inadequately trained to discuss such health issues 29. Thus, a training programme that 
focuses on discussing psychosocial aspects of chronic illness can be very valuable. 

We incorporated the PedsQL questionnaire into the KLIK study. The PROfile 
questionnaire is used as a tool to monitor the domains of HRQOL which are important 
during childhood development. We emphasize that the PROfile cannot be used as a 
screening instrument to identify children at risk of psychosocial adjustment problems, 
but we are therefore extending the website with the Strengths and Difficulty 
Questionnaire 30,31 which can be used as a screening instrument.

The implementation of a web-based PROfile in clinical practice creates new 
challenges and opportunities. Depending on patient health care needs, members of a 
multidisciplinary team can use the KLIK PROfile individually or during a multidisciplinary 
consultation. In the future, the PROfile might be used not only by other practitioners 
(for example, psychologists or nurses), but also by different patient groups. The KLIK 
PROfile can be applied in all types of specialized and dedicated pediatric clinics. In 
addition, we assume that the PROfile can include both a generic part (such as the 
PedsQL) and a disease-specific questionnaire if available. The HRQOL scores can be 
compared to healthy norm scores or even to population-specific scores when enough 
data are available.

In addition to improving the care given to chronically ill children, we suggest that 
more attention should be paid to the needs of the parents. Children never visit a 
pediatrician on their own. The psychological mechanisms in pediatrics are diverse and 
complex and they influence the interaction between the parent, the child and the 
whole family system. For clinical practice, it is important not only to assess the illness 
of the child but also to evaluate the burden on the parents, their stress levels and 
reactions to the uncontrollable aspects of illness 32. Parent Reported Outcomes could 
be an additional component in the implementation of PROs in the care of chronically 
ill children. Other studies have shown that parents can have major QOL problems 
related to the illness of their child 33.

Conclusions
Based on the positive experiences with the use of the KLIK PROfile acquired during the 
study we conclude that the KLIK PROfile may contribute to systematically monitor and 
discuss HRQOL issues during consultations. The next steps will be the comprehensive 
evaluation of the KLIK study data and the implementation of the KLIK PROfile in daily 
clinical practice for different patient groups.
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Box 1: The use of the KLIK PROfile during consultation illustrated by two cases   

Case 1
Mary is an 11-year-old girl diagnosed with polyarticular juvenile idiopathic arthritis. 
On her first visit to the paediatric outpatient clinic, she had severe arthritis of several 
joints and was unable to go to school. She started anti-inflammatory treatment and 
slowly her joints improved. Mary frequently visited the outpatient clinic and became 
acquainted with her treating paediatric rheumatologist. Before the last two visits, 
she completed the HRQOL questionnaires online at home. Her PROfile was mainly 
green on the physical items, but she reported having problems with friends (social 
functioning) and sometimes feeling anxious and angry (emotional functioning). 
During the consultation her profile was discussed and her problems were addressed. 
Mary explained that she experienced a lack of understanding from her friends and 
that it made her angry. In addition, she was afraid of what would happen to her in 
the future. The paediatric rheumatologist advised her to give a presentation to her 
classmates about her disease and also explained the course of her disease to Mary 
once again. The paediatrician suggested to Mary and her mother that she would 
address these topics again during the next visit and if Mary did not feel any better 
a referral to the psychosocial department might be an option. At the end of this 
visit, Mary told her treating paediatric rheumatologist that she was relieved by the 
answers and advice, and she said she wished that she could use the KLIK PROfile for 
every visit because it made it much easier for her to talk to her doctor.

Case 2
Aaron is a 14-year-old boy diagnosed with systemic onset juvenile idiopathic arthritis 
(SoJIA). For nearly a year he was treated for SoJIA and achieved complete remission. 
His medication consisted of daily subcutaneous injections which he administered 
himself without ever complaining. Therefore, the treating paediatric rheumatologist 
did not expect Aaron to have HRQOL problems or problems with his treatment. The 
first time he used the questionnaire all the items on his PROfile were green, except 
for one. He indicated that he had huge problems with his medication, much to the 
surprise of the paediatrician. While discussing this Aaron explained that he was used 
to taking his medication at a precise time early in the morning, but during his summer 
holidays he had wanted to sleep in rather than get up early. Nevertheless, during 
the holidays he had dutifully set his alarm for early in the morning so he could take 
his medication, and never slept in. His adherence had not caused problems during 
the school term, so the paediatrician had little cause to ask him specifically about 
the timing of his medication and Aaron would not have discussed this issue himself 
without the use of the PROfile. Once the paediatrician knew about this problem 
it was easy to resolve by explaining to Aaron that he could take his medicine at a 
precise time a few hours later during his summer holidays. 
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Abstract
Background:
Monitoring Health-Related Quality of Life (HRQOL) using electronic Patient Reported 
Outcomes (ePROs) has been only minimally evaluated in pediatrics. Children with 
Juvenile Idiopathic Arthritis (JIA) are at risk for HRQOL problems. The aim of this 
study was to investigate the effectiveness of ePROs in clinical pediatric rheumatology 
care.

Methods:
All children (0-18 years) with JIA visiting any of the 4 pediatric rheumatology clinics in 
Amsterdam between February 2009 and February 2010 were eligible for this sequential 
cohort intervention study. Before an outpatient consultation, children (8-18 years) or 
parents (of children 0-7 years) completed web-based questionnaires. The resulting 
ePROfile was provided to the pediatric rheumatologist (PR). The study was divided 
into a control period in which the ePROfile was not discussed during consultation, 
and an intervention period in which the ePROfile was provided and discussed during 
consultation. Effectiveness was evaluated in terms of communication about different 
HRQOL topics, referral to a psychologist, and satisfaction with the consultations.

Results:
Out of the eligible JIA patients, 176 (65%) participated in the study. Use of the ePROfile 
increased discussion of psychosocial topics (p<0.01), as well as the PR’s satisfaction 
with provided care during consultation (p<0.01). The use of ePROfiles did not affect 
referrals to a psychologist or parental satisfaction. Parents and PRs evaluated the use 
of the ePROfile as positive in 80% to 100% of the consultations.

Conclusion:
Our web-based application to systemically monitor HRQOL problems in pediatric 
rheumatology contributed significantly to communication about psychosocial issues in 
a positive way. We recommend implementation of ePROs in pediatric clinical practice.
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Introduction
Juvenile Idiopathic Arthritis (JIA) is arthritis of unknown etiology with onset before 
the age of sixteen. It is the most common rheumatic disease in childhood, affecting 
0.07-4.01 per 1000 children worldwide, 1 and a major cause of childhood disability. 
These children are at risk for a lower Health-Related Quality of Life (HRQOL) compared 
to healthy peers 2-7. To obtain comprehensive insight into the consequences of their 
disease, the use of physical measures is not sufficient. To provide effective treatment 
and support, it seems essential to evaluate the patient’s HRQOL in clinical practice 5. 

The use of HRQOL Patient Reported Outcomes (PROs) in daily clinical practice 
has received increased attention. Routine assessment of HRQOL in a clinical setting 
facilitates early recognition of lowered HRQOL in adult patients 8-14. Physicians 
generally regard the use of PROs as a valuable addition to daily health care 10. 
Research on the use of PROs to improve patient satisfaction with the care they receive 
is still challenging 8,11,13,15. 

In the context of a chronically ill child’s development, all domains of HRQOL 
(physical, social, emotional and cognitive functioning) need to be addressed and 
the developmental trajectory needs monitoring. Using PROs in daily clinical practice 
can be a helpful tool to discuss these issues systematically and provide tailored 
interventions if needed. However, research on the use of PROs in pediatrics is still 
scarce16-18. One study showed that the use of PROs improved care satisfaction in 
diabetic adolescents18. Engelen et al. demonstrated that PROs increased discussion 
of emotional and psychosocial functioning and improved identification of emotional 
problems in pediatric oncology 17,19,20.

The aim of this study was to investigate the effectiveness of a web-based 
intervention that provided an electronic PRO (ePRO) to the pediatric rheumatologist 
(PR) during consultation. The ePRO which was completed at home just before 
consultation, includes generic HRQOL scores and disease-specific information 
on the functional ability of the patient with JIA. Outcomes of effectiveness were 
communication about HRQOL, referrals and satisfaction with the provided care. In 
addition, users evaluated the ePRO.

Patients and Methods 

Participants
All children (0-18 years) with JIA who visited the pediatric rheumatology centers in 
Amsterdam were approached: Emma Children’s Hospital AMC, VU Medical Centre, 

151

proefschrift Haverman-1.indb   151 29-1-2013   10:33:30



Chapter 9

Reade (location Jan van Breemen) and the Sint Lucas Andreas Hospital. All five PRs of 
the 5 centers participated. 

Intervention
The intervention consisted of providing HRQOL-scores of the patient (ePROfile, figure 
1) and scores on functional ability (ePROfile, figure 2) to the PR during consultation, 
focusing on identifying, monitoring and discussing HRQOL problems. For that purpose, 
the child or parent completed online questionnaires just before consultation, at home 
by using the KLIK website (www.hetklikt.nu). The answers were then automatically 
converted to an ePROfile and keyed to colors, with red (“often” and “almost always”) 
indicating that a child experienced problems with an issue, orange (“sometimes”) 
representing mild problems, or green (“never” and “almost never”) indicating no 
reported problems. The development of the ePROfile has taken several steps and this 
has been described in Engelen et al. 19 and Haverman et al. 21.

The PR retrieved the patient’s ePROfile directly from the website. The items and 
sum scores were shown on the computer screen and provided the opportunity to 
discuss the results directly with the child and parents. 

To optimize the effectiveness, all PRs were trained in the use of the PROfile 19,21.

Design and procedure
A sequential cohort design was used 19,21. Patients took part in either the control or 
intervention group, depending on the date of consultation; if a patient participated 
in the control group, that patient was not eligible for participation in the intervention 
group. All PRs first participated in the control group (control period: February 2009 
to April 2009; online questionnaire completed by the patient but the ePROfile not 
provided to the PR) and thereafter in the intervention group (intervention period: 
May 2009 to February 2010; online questionnaire completed by the patient and the 
ePROfile provided to the PR). The intervention period was longer than the control 
period because we had the opportunity to extend the research project. As a result, 
more patients were included in the intervention group compared to the control 
group and therefore in the intervention group the ePROfile could be discussed in 2 
consecutive consultations.

Randomization was not desirable, because it could result in the provision of extra 
attention to HRQOL issues in the control group (contamination) 8,13. 

Children and parents were invited by mail to participate in the study when the 
consultation date was planned. They received a username and password by e-mail to 
log in on the KLIK-website21. Each user of the website has a unique login name and is 
automatically given access to a specific secure section of the website. The website 
only allows the pediatricians to see the results of their own patients. Therefore, the 
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Figure 1. The ePROfile – Generic HRQOL scores 
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Figure 2. The ePROfile – Functional ability
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privacy of the patients is guaranteed. The security and functions of the KLIK website 
are extensively described in Haverman et al, 2011 21.

To assess the effectiveness of the intervention, shortly after the consultation 
the parents and the PR completed an online questionnaire about the HRQOL topics 
discussed, referrals, and their satisfaction with the consultation, again by using the 
website. In addition, parents and PRs evaluated the ePROfile in the intervention 
period. 

All patients and/or parents gave informed consent, and the medical ethics 
committees of all participating centers approved the study. 

Table 1. A self-composed questionnaire to measure disease-specific symptoms of JIA 

Disease-specific questions

Do your joints feel stiff in the morning? 

Do you feel tired more quickly than your peers?

Does JIA interfere with you having a good time when spending time with your friends?

How often did you have pain in the last week?

Does pain stop you from doing things you enjoy?

Are you able to do all sports you would like to do?

Are you able to do all hobbies you would like to do?

Does your family take into account that you have JIA? 

Do your friends take into account that you have JIA?

Do people at school take into account that you have JIA?

Medication

Do you have to use medication for your JIA?

If yes, do you experience side effects from the medication? 

Do you dread taking/getting your medication?

School

Have you had to stay back a year at school?

In the past 3 months, how many days were you absent from school?

Measures

The ePROfile

HRQOL questionnaires
The TNO-AZL Preschool children Quality of Life (TAPQOL) 22,23 was used to 
measure parent-reported HRQOL in children aged 0-5 years. The TAPQOL is a Dutch 
proxy-report, generic and multi-dimensional HRQOL instrument. The 43 items are 
clustered into 12 multi-item scales, with higher scores indicating better HRQOL. The 
completion time is ~ 5–10 minutes and the psychometric properties are satisfactory. 
The Pediatric Quality of Life Inventory (PedsQL) 24,25 Generic Core Scale was used 
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to measure generic HRQOL in older children: PedsQL self-report form (children aged 
8-18) and PedsQL parent-report form (children aged 6 and 7). 

Disease-specific questionnaires 
Disease-specific symptoms were assessed with a self-composed questionnaire (table 
1) based on the DISABKIDS arthritis module 26. The answers to these items were only 
reported in the ePROfile. The data were not used for sum scores or group comparisons. 

The Dutch version of the Childhood Health Assessment Questionnaire (CHAQ) 27 
was used to measure functional ability 28. A 100mm Visual Analogue Scale (VAS) was 
used for the evaluation of pain and overall well-being.

Outcome measurements

Communication about HRQOL 
After every consultation, the PRs and the parents scored whether the following 12 
HRQOL topics were discussed (Yes/No): Condition/Energy, Sports, Autonomy, Pain/
Physical Problems, Use of medicine, Sleep, Eating/Drinking, Emotions, Family, Contact 
With Peers, School and Cognition and Attendance at School. These topics represented 
the 4 HRQOL domains in the ePROfile. 

Referrals 
PRs reported referral to a psychologist after each consultation. Scores were on a 
dichotomy scale (0=no referral, 1=referral).

Satisfaction
After the consultation, the satisfaction of the PR and the parents was assessed with the 
adapted version of the Patient Satisfaction Questionnaire 19,22,23,29,30. The questions, 
answered on a 100mm VAS (0=not at all satisfied to 100=very satisfied), referred to 
satisfaction with respect to (1) meeting needs, (2) active involvement, (3) provided 
information, (4) (emotional) support and (5) overall satisfaction with care provided 
during the consultation. Parents completed the 5 questions about the functioning of 
the PR and the overall consultation; PRs completed these questions for both child (3 
items) and parent (3 items) and overall satisfaction (1 item).

Evaluation of the ePROfile
After the first and second consultations in the intervention period, the parents, children 
and PRs completed an ad hoc designed 5-point (PRs and parents) or 3-point (child) scale 
questionnaire about their experience with the ePROfile. Parents and PRs were asked 
if they regarded the ePROfile as useful, unnecessary, clarifying, practical, emotional 
or unpleasant (5-point scale; “totally agree” to “disagree”). Children (≥8 years) were 
asked if discussing their answers with the pediatrician was nice, unpleasant, normal, 
tense, stupid, delightful or sad (3-point scale; “yes”, “little” and “no”). 
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Parents were also asked if the ePROfile helped them or their child gain insight into 
the child’s HRQOL (5-point scale; “totally agree” to “disagree”) and if the ePROfile 
correctly reflected the HRQOL of their child (“yes” or “no”). In addition, we asked 
them to rate the use of the ePROfile during the consultation on 10-point scale; 0=very 
negative to 10=very positive.

Socio-demographic and medical information
Parents completed an online questionnaire about socio-demographics at the start 
of the study. Medical data were assessed by the PR during the consultation. Some 
socio-demographics (child age and gender, parental country of birth) and medical 
information about nonparticipants were retrieved from medical files.

Statistical analysis
SPSS version 18.0 (IBM SPSS Statistics, IBM Corporation, Armonk, NY) was used. First, 
sociodemographic and medical differences between participants and nonparticipants 
were tested as well as differences between the control and intervention group, by 
using independent t-tests (age), χ2 test (age groups, gender, parental country of birth, 
JIA subtype, medication, PRs) and Mann-Whitney tests (physician disease activity 
rating: VAS score; disease duration). Differences in HRQOL scores between control 
and intervention groups were analyzed with independent t-tests and the difference 
in CHAQ scores with the Mann-Whitney test. 

Second, the effect of the intervention (ePROfile) was examined by testing differences 
between the control and intervention group on the outcome measures. χ2 test were 
used for communication (topics discussed) and referrals; satisfaction was analyzed by 
using analysis of variance by group and age. Descriptive statistics were used for the 
evaluation of the ePROfile. To adjust for multiple testing, we used a p value of <.01.

Results

Participants
Two hundred seventy-three children with JIA and their parents were approached 
to participate in this study. The patients were included if the questionnaires were 
completed before consultation and either the parents or the PR completed the 
questionnaires after consultation. Eventually, 176 (64.5%) patients completed the 
online questionnaires; the mean age for patients was 11.6 (SD 4.5) years; 66.8 % girls. 
Participating patients were younger than the nonparticipants (mean 11.6 vs. 13.22; 
p<.01), and, as a result, disease duration (years) in the participants was shorter (4.0 
vs. 4.8 p<.05). The participating parents were born in the Netherlands more often 
(79.5% vs. 66.0%; p<.01) compared to the nonparticipants 7. 
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During the control period, 67 patients participated. In the intervention period, 
109 patients participated; 40 patients had 1 consultation and 69 patients had 2 
consultations. 

Despite differences in age, the distribution of the different age categories between 
the control and intervention group did not differ significantly (table 2). 

Regarding HRQOL in patients aged 0 to5 years, no differences were found between 
the control and intervention groups. However, the patients aged 6 to18 years in the 
intervention group reported better functioning in school compared with the patients 
aged 6 to18 in the control group (mean 63.9 vs. 71.7; p<.05). 

Regarding disease specific symptoms of JIA, functional ability (CHAQ) and pain 
score (VAS), no differences were found between the control and intervention group. 

Table 2. Socio-demographics and disease characteristics of the control and intervention group

Control Intervention

N Mean SD N Mean SD

Age (years)* 67 13.0 4.2 109 10.8 4.5

 N %  N %  

Age Group

0-5 years 6 9.0 22 20.2

6-7 years 3 4.5 10 9.2

8-12 years 21 33.3 42 38.5

13-18 years* 37 55.2 35 32.1

Gender (female) 48 71.6 73 67.0

Country of Birth parents (Netherlands) 56 83.6 84 78.5

JIA subtype N %  N %  

  Oligo-articular JIA, persistent 13 19.4 26 23.9

  Oligo-articular JIA, extended 10 14.9 14 12.8

  Poly-articular JIA, RF negative 29 43.3 43 39.4

  Poly-articular JIA, RF positive 3 4.5 4 3.7

  Systemic JIA 0 0 8 7.3

  Enthesitis related Arthritis 9 13.4 8 7.3

  Undifferentiated JIA 3 4.5 4 3.7

  Chronic arthritis with other 
autoimmune inflammatory disease

0 0 2 1.8

Medication use N %  N %  

DMARDS 59 88.1 81 74.3

Biologicals (Anti-TNF) with DMARDs 11 16.4 10 9.2

No medication 3 4.5 12 11.0

 N Median (range)  N Median (range)  

Physician disease activity (VAS score 
range 0-100)

67 17.0 (0.0 - 76.0) 109 16.5 (0.0 - 94.0)

Disease duration (years) 67 3.6 (0.44-14.12) 108 3.0 (0.28 - 14.82)

*p<.01
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However, the control group reported a worse overall well-being score (VAS; mean 27.7 
vs. 26.6; p<.05). 

All PRs participated in the control as well as the intervention group. The 5 PRs 
managed respectively 9%, 16%, 20%, 21% and 34% of the patients. No significant 
differences in the distribution of the patients over the PRs were found between the 
control and the intervention group.

Communication about HRQOL 
According to the parents, the topics of “emotions” and “family” were discussed more 
often in the intervention group (i2) than in the control group (table 3).

Table 3. Communication reported by pediatric rheumatologist and parents: Percentage of consultations 
in which the HRQOL topics are discussed - control (c) vs. intervention group first consultation (i1) and 
control vs. intervention group second consultation (i2)

Parents
c n = 58 i1 n = 87 i2 n = 57

N % N % N %

Condition/energy 50 86.2 75 86.2 51 89.5

Sports 51 87.9 76 87.4 50 87.7

Autonomy 29 50.0 53 60.9 33 57.9

Pain/physical problems 57 98.3 87 100.0 56 98.2

Use of medicine 57 98.3 86 98.8 56 98.2

Sleep 22 37.9 40 46.0 26 45.6

Eating/drinking 14 24.1 32 36.8 21 36.8

Emotions 22 37.9 46 52.9 40 70.2**

Family 12 20.7 27 31.0 26 45.6*

Contact with peers 20 34.5 37 42.5 33 57.9

School and cognition 42 72.4 50 57.5 33 57.9

Attendance at school 25 43.1 42 48.3 21 36.8

Pediatric Rheumatologist
c n = 67 i1 n = 103 i2 n = 64

N % N % N %

Condition/energy 62 92.5 92 89.3 59 92.2

Sports 64 95.5 97 94.2 62 96.9

Autonomy 32 47.8 52 50.5 39 60.9

Pain/physical problems 64 95.5 102 99.0 64 100.0

Use of medicine 63 94.0 96 93.2 61 95.3

Sleep 18 26.9 39 37.9 20 31.3

Eating/drinking 7 10.4 23 22.3 12 18.8

Emotions 33 49.3 71 68.9* 43 67.2

Family 10 14.9 36 35.0* 30 46.9**

Contact with peers 25 37.3 62 61.2* 43 67.2**

School and cognition 55 82.1 67 65.0 40 62.5

Attendance at school 39 58.2 53 51.5 38 59.4

* P ≤ .01, ** P = .001 
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In addition, according to the PRs, the topics “family” and “contact with peers” 
were more often discussed in the intervention group (i1 and i2) than in the control 
group. “Emotions” were discussed more often in the first consultation compared to 
the control group. 

Referrals 
The PR referred 3.0% of the control patients to a psychologist compared to 9.2% of 
the patients during the first intervention consultation (i1), and 4.3% during the second 
intervention consultation (i2). 

Satisfaction
The parent’s satisfaction with the care provided during consultation in the intervention 
group did not differ from that in the control group (figure 3).

The PRs reported that they were more satisfied with the provided care during 
the consultations in the domains of emotional support for parents and child, meeting 
the needs of the child, and in overall satisfaction with the provided care during the 
consultation in the first intervention consultation (i1) and the second intervention 
consultation (i2; figure 4) compared with the control period. The PRs also reported 
to be more satisfied about the provided information to the child in the second 
intervention consultation (i2) compared to the control period. 
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Figure 3. Satisfaction1 with the consultation reported by the parents -control vs. intervention group 
first consultation (i1) and control group vs. intervention group second consultation (i2) 

1 Range 0-100         
No significant differences to ANOVA by group and age (control vs. intervention group)
(p<.01) between the control group and the intervention group were found.
C(n=60), i1 (n=85), i2(n=57): These numbers are smaller than the number of participating patients 
because some children visited the PR without their parents.
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Evaluation of the ePROfile
Overall, the evaluation of the use of the ePROs was positive. In 88% (i1) and 80% (i2) of 
the consultations, the parents regarded the ePROfile as useful. In 57% they regarded 
the ePROfile as helpful for themselves and in 60% of the consultations as helpful for 
their child. In 94% of the first intervention consultation (i1) and in 91% of the second 
intervention consultation (i2), parents judged that the PROfile reflected their child’s 
HRQOL adequately. The parents (i1 and i2 combined) evaluated the PROfile with a 
median of 8 on a 10-point scale (range 4-10). 

The PRs regarded the provided PROfile as useful in 95.1% of intervention 
consultations 1 (i1) and 100% of intervention consultations 2 (i2). 

The children reported that discussing the ePROfile with the PR was “normal” in 
97.9% of the first intervention consultations (i1), and in 82.8% of the second intervention 
consultations (i2) (table 4). 

Figure 4. Satisfaction1 with the consultation reported by the pediatric rheumatologist about the 
parent, child and consultation -control vs. intervention group first consultation (i1) and control group 
vs. intervention group second consultation (i2) 

1 Range 0-100         
 * Difference at p < .01 according to ANOVA by group and age (control vs. intervention group)
** Difference at p ≤ .001 according to ANOVA by group and age (control vs. intervention group)
C(n=66; n=60), i1 (n=99; n=80), i2(n=61; n=50): These numbers are smaller than the number of 
participating patients because some children visited the PR without their parents or the patient was not 
old enough to participate in the consultation.
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Table 4. Evaluation of the use of the PROfile1 during the control consultation (c),  intervention group 
first consultation (i1) and intervention group second consultation (i2)

 Parents Pediatricians

 i1 n = 65 i2 n = 46 i1 = 102 i2 = 64

n % n % n % n %

Useful 57 87.7 37 80.4 97 95.1 64 100.0

Unnecessary 6 9.2 5 10.8 2 2 1 1.6

Clarifying 48 73.8 28 60.9 90 88.2 60 93.8

Practical 54 83.0 34 73.9 95 93.2 64 100.0

Emotional 11 16.9 6 13.0 8 7.8 2 3.2

Unpleasant 0 0.0 3 6.5 1 1.0 1 1.6

 Children  

 i1 n = 48 i2 n = 35   

n % n %

Nice 41 58.4 30 85.7

Unpleasant 1 2.1 2 5.7

Normal 47 97.9 29 82.8

Tense 10 20.9 4 11.4

Stupid 4 8.4 2 5.7

Delightful 36 75.1 31 88.6

Sad 5 10.4 4 11.5

The percentages in the table represent the answer categories “totally agree” and “partly agree”. 
i1 (n=65; n=102, n=48), i2 (n=46; n=64, n=35): These numbers are smaller than the number of 
participating patients because some children visited the PR without their parents or the patient was not 
old enough to participate in the consultation. 

Discussion  
Our study shows that providing information to PRs on patient HRQOL, disease-
specific symptoms, and functional ability with an ePROfile leads to significantly more 
discussion of emotional and social functioning during consultation and improves the 
PR’s satisfaction with the provided care. The use of the ePROfile during consultation 
seems to result in more psychosocial referrals. Overall parents, children and PRs 
evaluate the use of the ePROfile positively.

Our findings of the use of the ePROfile regarding communication correspond with 
the findings in previous PRO studies in adult 8,10,31 and pediatric 17 medical settings. 
With the use of an ePROfile, emotions, family and contact with peers were discussed 
significantly more often during consultations than without the use of an ePROfile. It 
is very important to discuss HRQOL systematically in daily clinical practice to identify 
problems early. Timely, tailored interventions by psychologists or social workers can 
then be offered when needed. Although solving problems in social and emotional 
functioning is not the main scope of a pediatrician, the discussion of HRQOL topics can 
itself lead to a decrease in negative feelings or feelings of insecurity 32. 

162

proefschrift Haverman-1.indb   162 29-1-2013   10:33:36



The effect of a Web-Based Application to Monitor HRQOL

Chapter 9

Despite a trend towards more psychosocial referrals (3% of the control consultations 
compared with 9% of the intervention consultations), the use of the ePROfile did not 
result in a significant increase in the percentage of referrals. This corresponds with the 
findings in earlier studies 8,10,17. Overall, based on systematic reviews, PROs are seen 
as most efficient and effective in improving communication about psychosocial issues 
33,34.

The PRs reported increased satisfaction with the provided care during consultation 
if the ePROfile was used. This finding is confirmed by the results showing that PRs 
regarded the ePROfile as useful in almost all consultations (95% to 100%). This positive 
evaluation of the ePROfile by healthcare workers is in line with former findings in adult 
healthcare 8,9,35, but to date, this has not been reported in pediatric clinical care.

The results regarding parental satisfaction with the provided care during 
consultation were not unequivocal. Although the majority of the parents regarded the 
ePROfile as useful in the consultation (80%-88%) and parents evaluated the ePROfile 
with a high score (8 out of 10), the use of the ePROfile did not seem to influence 
parental satisfaction. This may be due to a ceiling effect 10,15, which is indicated by 
the high satisfaction score in the control group. This phenomenon was also observed 
in other studies evaluating the use of PROs on patient satisfaction 10,17; whereas the 
study of De Wit et al. recorded improved care satisfaction with care in adolescents 
with diabetes by including HRQOL scores in routine clinical practice 18.

Taken together, our results show that using ePROs for children with JIA was 
appreciated by parents and PRs and that its use has a positive effect on communication 
about psychosocial issues and on PR satisfaction with provided care. A strength of our 
ePROfile is that it includes all relevant domains for the provision of clinical care to 
children with JIA 36,37. It is well-documented that children with JIA are at risk for a 
low HRQOL and that pain, physical functioning, school absence and the subjective 
burden of medication use are the main predictors of their HRQOL 7. The ePROfile 
incorporated all these aspects as well as information on specific symptoms of JIA and 
general well-being. 

A limitation of our study was the possible confounding influence of the provision 
of the questionnaires to the control group. Therefore, our control group can also be 
considered as an attention control group. In future research, it would be interesting to 
add a control group under only standard care, without the use of questionnaires 8,9. 
Furthermore, it should be considered that we did not include HRQOL as an outcome 
measure. In our opinion, the duration of our study was too short to establish any 
differences in HRQOL. In addition, to avoid contamination, we did not randomize 
our study participants. A sequential cohort design was considered most suitable for 
the KLIK study 17. A fourth limitation is that we did not determine the association 
between HRQOL scores and communication. In future research, it would be interesting 
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to investigate the influence of HRQOL scores on the items discussed by, for example, 
audio taping the consultations.

Baceause all patients with JIA in care in the district of Amsterdam were invited 
to participate in this study, and only small differences in characteristics were found 
between participants and nonparticipants, we believe that our findings can be 
generalized to all children with JIA. Furthermore, our findings are in line with previous 
results in pediatrics 17,18 and in adult oncology 8,10,12. We therefore think that the 
implementation of the ePROfile in pediatrics is justified in daily clinical practice for 
children with different type of diseases.

The ePROfile is now being implemented in clinical care in our hospitals. The 
implementation of a web-based ePROfile in clinical practice creates new challenges 
and opportunities for care, as is extensively described in the International Society 
for Quality of Life Research (ISOQOL) guidelines and in other studies 38. In our study, 
the use of the ePROfile was feasible. In the Netherlands, which has the highest 
rate of internet access in Europe, the use of the internet to provide PROs 39 is an 
efficient medium for monitoring HRQOL in daily clinical practice. The completion of 
the HRQOL questionnaire takes only ten minutes 40 and discussing HRQOL issues in 
clinical practice does not seem to increase the duration of the consultation 10,17,31. 
Depending on a patient’s health care needs, members of a multidisciplinary team 
can use the ePROfile individually or during multidisciplinary team consultation. In 
addition, Parent Reported Outcomes can be useful supplementary components in the 
care of chronically ill children and their family 41,42.

Conclusion
Our multicenter study is a valuable addition to few studies on feedback by the use 
of ePROs in pediatric settings. In conclusion, a web-based application to systemically 
monitor HRQOL problems in pediatric rheumatology is effective in increasing discussion 
about psychosocial topics and satisfaction with the provided care by the PR. Therefore, 
we recommend implementation of the ePROfile in daily clinical practice, to detect 
HRQOL problems at an early stage and to provide timely and tailored interventions.
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Abstract
Purpose
The use of Patient Reported Outcomes (PROs) in pediatric practice is effective in 
increasing the discussion about emotional and psychosocial functioning. Therefore, 
we are implementing KLIK: a web-based program using electronic PROs (ePROs). 
The aim of this article is to describe the KLIK implementation following the eight 
methodological recommendations composed by the International Society for Quality 
of Life (ISOQOL).

Methods
(1) We developed KLIK with the goal to monitor and screen children (0-18 years) with 
chronic illnesses over time. (2) Children ages 8-18 years complete the questionnaires 
themselves. For young children parents complete the questionnaires. (3) The basis of 
ePROfile is a generic HRQOL questionnaire. Disease-specific HRQOL and psychosocial 
questionnaires are also available. (4) We chose to use a web-based mode including 
the use of portable devices. (5) The questionnaires in KLIK are available prior to 
a consultation. Pediatricians retrieve the ePROfile from the website (www.hetklikt.
nu) and discuss this ePROfile with the patients. The ePROfile consists of a literal 
representation of the answers and a graphic presentation of the ePROfile. (6) We 
use different tools to aid the interpretation of the ePROfile. (7) All members of the 
multidisciplinary team follow a training in how to use the website and to adequately 
respond to the patient’s ePROfile. (8) We continue to improve and evaluate the use 
of KLIK.
Since the start of the implementation, 13 patient groups, more than 100 professionals 
and over 900 patients have started using KLIK. 

Conclusion
The implementation of KLIK appears to be feasible and workable. Many pediatricians 
have shown their interest in using KLIK and we are therefore expanding KLIK for 
different patient groups and hospitals. 
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Introduction
in the past ten years there has been a growing interest in the use of Patient Reported 
Outcomes (PROs) in clinical practice. PROs are based on direct reporting by patients 
without the intervention of an observer. They include the self-assessment of 
well-being, functional status, symptoms, and other concerns such as patient needs 
and satisfaction with care 1. Health Related Quality Of Life (HRQOL) assessment often 
includes a patient’s functional status (physical and psychosocial) as well as his or her 
symptoms. HRQOL questionnaires retrieve information directly from the patient and 
therefore, can be considered as PROs. 

Research in adult patients shows that the integration of PROs in clinical practice 
generally improves patient-clinician communication; it helps in identifying and 
discussing HRQOL issues, and adds to improvement of a patient’s health outcomes and 
satisfaction with care 2-9. 

Studies on the use of (HRQOL) PROs in pediatric clinical practice are scarce 
compared to adult practice 10-12. De Wit et al. 12 showed that systematic monitoring 
and discussing of HRQOL in adolescents with diabetes improved their psychosocial 
well-being and their satisfaction with care. Engelen et al. showed that the feedback 
of HRQOL via PROs during the consultation with the pediatrician increased the 
discussion on emotional and psychosocial functioning and improved the identification 
of emotional problems in pediatric oncology patients. Additionally, the intervention 
did not lengthen consultation duration 11,13. 

In these pediatric PRO studies, HRQOL questionnaires were completed at the clinic 
immediately before the actual doctor’s visit, with patients using stand-alone or touch 
screen computers. A printed version of this PRO was handed to the pediatrician to be 
discussed during the consultation. This method was very time consuming and often 
caused logistical problems because of lack of privacy and room at the clinic 14,15. The 
use of a web-based program could overcome these problems and could contribute to 
an improvement in the use of PROs in clinical practice 16. 

Therefore, we conducted a new multicenter study, the KLIK (in Dutch: Kwaliteit 
van Leven In Kaart, in English: Quality of Life in Clinical Practice) study. We developed 
a website (http://www.hetklikt.nu) and children between 0 and 18 years old with 
Juvenile Idiopathic Arthritis (JIA) were included 17,18. Children and/or their parents 
completed the HRQOL questionnaires on the website at home. The answers on 
the questionnaires were schematically converted into a so-called KLIK ‘ePROfile’. 
Pediatricians could retrieve these ePROfiles directly from the website during the 
consultation 17. This study showed that the use of electronic PROs (ePROs) increased 
communication on psychosocial topics and increased the pediatrician’s satisfaction 
with the provided care 19. In addition, during the KLIK study the use of the website 
appeared to be feasible.
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As a result of the positive findings in both adult 5-10 and pediatric care 11-13,18 
and the readiness of our hospital to incorporate systematic attention for HRQOL 
in clinical practice, we decided to implement the use of the KLIK ePROfile in daily 
clinical practice for children with various chronic illnesses. The implementation of 
the use of PROs in daily clinical practice creates new challenges and opportunities 
for care, as is extensively described in the International Society for Quality of Life 
Research (ISOQOL) guidelines 20,21. These guidelines offer considerations for using 
PROs in clinical practice, options for designing the PROs, and strengths, weaknesses 
and resource requirements associated with each option. According to the ISOQOL 
guidelines, implementing PROs involves a number of methodological and practical 
decisions. These include: (1) identifying the goals for collecting PROs in clinical 
practice; (2) selecting the patients, setting of care and timing of assessment; (3) 
determining which questionnaires to use; (4) choosing a mode for administering and 
scoring the questionnaires; (5) designing processes for reporting results; (6) identifying 
aids to facilitate score interpretation; (7) developing strategies for responding to 
issues identified by the questionnaires; and finally: (8) evaluating the impact of using 
PROs in clinical practice 21. 

The aim of the current article is to provide a thorough description of the 
implementation of ePROs in daily pediatric clinical practice following the 
methodological recommendations and decisions using the guidelines provided by 
the ISOQOL 20,21.  First, we will outline the eight considerations as provided by the 
ISOQOL guidelines, illustrated by our intervention (KLIK), and explain why we made 
specific decisions regarding KLIK. Then we will give insight in the progress of the 
implementation so far. Finally, we will discuss strengths, difficulties and future goals 
of the KLIK project. This paper will contribute to the knowledge on how to implement 
PROs in pediatric practice and eventually make the use of PROs more efficient. 

Methods

1. Identifying the goals for collecting PROs in clinical practice 
In the ISOQOL guidelines several goals for the application of PROs are mentioned; 
to screen for problems, to monitor progress over time, to facilitate patient-centered 
care, to function as decision aids, to facilitate multidisciplinary communications, and 
to evaluate quality of care 21. The goal of KLIK is to monitor and screen children 
with various chronic illnesses over time, to be able to detect problems at an early 
stage and to provide tailored interventions before problems increase. We facilitate 
multidisciplinary communication by providing the KLIK ePROfile to all the members 
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of the multidisciplinary team. We also hope to achieve more patient-centered care by 
providing the KLIK ePROfile to patients themselves.  

2. Selecting the patients, setting of care and timing of assessment
The ISOQOL guidelines mention different groups of patients for which PROs can be 
used; patients who can self report, patients needing assistance with completing PROs, 
ambulatory patients with or without specific conditions, and patients in inpatient or 
outpatient care 21. We assume that all children with chronic illnesses might benefit 
from the use of the KLIK ePROfile. The recent implementation of KLIK therefore 
includes all children visiting the outpatient clinic between 0-18 years old. Children 
aged 8 years or above complete the questionnaires themselves (self-report). The 
validity and reliability of children as informants about their own status using different 
HRQOL instruments has been supported by several large studies 22,23. However, 
young children are not yet cognitively capable to respond themselves 20 and need 
assistance. Therefore, parents/caregivers complete the questionnaires for children 
aged 0-7 (proxy-report). For each assessment, the proxy is identified in terms of the 
relationship to the child (mother/father/other) and reported to the pediatrician. 

Depending on the frequency of outpatient visits, and the decision of the 
multidisciplinary team, children or parents complete the questionnaires on different 
times based on the process of disease and treatment. We advice to administer the 
HRQOL questionnaires every three months and the psychosocial questionnaires once 
a year prior to the hospital visit. A targeted measurement strategy is needed for 
patients with specific illnesses 20, they need specific questionnaires and a specific 
logistical approach for the use of ePROs.

To improve care for pediatric patients we also acknowledge the importance of the 
assessment of the burden on parents. To get insight in the parental stress levels and 
reactions to the uncontrollable aspects of the illness of their child 24 we also included 
Parent Reported Outcomes (ParROs) in the KLIK ePROfile. The KLIK website enables 
parents/caregivers of a child to complete questionnaires, for example about their own 
psychosocial functioning and HRQOL. 

3. Determining which questionnaires to use
There are several considerations regarding which questionnaires to use; generic 
or disease-specific questionnaires, profile or preference-based measures, single 
or multi-item scales and static or dynamic questionnaires 21. The basis of the KLIK 
ePROfile is a generic HRQOL questionnaire. We included the TAPQOL (TNO-AZL 
Preschool children Quality of Life) 25,26 and the PedsQL Generic Core Scale (Pediatric 
Quality of Life Inventory) 27,28. The TAPQOL is used for parents of children aged 0 
to 5 years (proxy-report). The PedsQL self-report form is used for children aged 8 
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to 18; parents of children aged 6 to 7 complete the PedsQL proxy-report. Besides 
the generic HRQOL questionnaires, there are many other, disease-specific, validated 
HRQOL questionnaires available in KLIK (table 1). 

Furthermore, questionnaires measuring concepts other than HRQOL, such as coping, 
illness perception, vulnerability and functional status are available at the KLIK website. 
In addition, psychosocial screening-tools are used for diagnostic purposes and are only 
visible for the psychologist of the specific multidisciplinary team (table 1).

To determine which questionnaires will be used for specific patient groups, a 
meeting with the multidisciplinary team of the concerning patient group is organized 
by the KLIK team. The KLIK team consists of 6 psychologists. In this meeting, 
the members of the multidisciplinary team are involved in the decision which 
questionnaires should be included in KLIK for that specific patient group. If during the 
meeting with the multidisciplinary team topics arise that are not captured in already 
existing questionnaires, the team composes a list with questions on issues they would 
like to know about their patients or parents (table 1). 

Permission from the developers and/or the publisher was obtained prior to the 
using of all questionnaires in KLIK. For the use of certain questionnaires, we are 
obligated to pay a fee. 

Table 1. Questionnaires in KLIK available at January 2013

CHILD

HRQOL Generic

Pediatric Quality of Life Inventory (PedsQL) 27,28

PedsQL Fatigue module 35,40

HRQOL Disease-specific

PedsQL Transplant module: nephrology 41

PedsQL Cancer module: oncology 42

Childhood Health Assessment Questionnaire (CHAQ): rheumatology 43,44

Dutch Defecation Questionnaire (DDL): gastroenterology 45

Questionnaire Juvenile Idiopathic Arthritis *

Medication and appearance after kidney transplant *

Medication and transition questions HIV *

Psychosocial screening tools

Strengths and Difficulties Questionnaires (SDQ) 46,47

Children’s Revised Impact of Event Scale (CRIES) 48

Child Behavior Checklist (CBCL) 49 

Other

Course of Life questionnaire (LVJV/CoL) 36

Questions about school *

Evaluation of the KLIK ePROfile *
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4. Choosing a mode for administering and scoring the questionnaires
In the ISOQOL guidelines, various options are mentioned for mode of administration 
and data capture. We chose to use a web-based mode including the use of portable 
devices 21 for reasons outlined below. 

The use of a web-based program can easily overcome problems related to 
paper-pencil administration at the outpatient clinic, such as lack of space or lack of 
administrative personnel for data entry, and a high risk of missing data. The web-based 

Table 1. Questionnaires in KLIK available at January 2013. (cont.)

PARENTS

HRQOL Generic about child

TNO-AZL Preschool children Quality of Life (TAPQOL) 25

Pediatric Quality of Life Inventory (PedsQL) 27,28 

PedsQL Fatigue module 

HRQOL Disease-specific about child

PedsQL Transplant module: nephrology 41

PedsQL Cancer module: oncology 42

Childhood Health Assessment Questionnaire (CHAQ): rheumatology 43

Psychosocial screening tools about child

Strengths and Difficulties Questionnaires (SDQ) 46,47

Behavior Rating Inventory of Executive Function (BRIEF) 50

Questionnaire for Behavioral Problems in Children (VvGK) 51

Children’s Revised Impact of Event Scale (CRIES) 48

HRQOL Generic about parent

TNO-AZL Questionnaire for Adult Health-Related Quality of Life (TAAQOL) 52

Psychosocial screening tools about parent

Distress Thermometer for Parents (DT-P) 53 

Hospital Anxiety and Depression Scale (HADS) 54,55

Parental Stress Index (NOSIK/PSI) 56,57

Psychological Assessment Tool (PAT) 58

Pediatric Inventory for Parents (PIP) 59

The self-rating scale for post traumatic stress disorder 60

Child Vulnerability Scale (CVS) 61,62

Social Support Scale (ISB) 63,64

Illness Cognition Questionnaire for chronic diseases (ZCL/ICQ) 64

Other

Evaluation of the KLIK ePROfile *

Socio-demographic questionnaire *

PEDIATRICIAN

VAS pain and VAS well-being 43

Evaluation of the KLIK ePROfile *

* self-composed questionnaire
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program can contribute to an improved use of PROs in clinical practice 16. Also, it is 
more convenient for patients and parents, as the timing for data collection is flexible. 
Another advantage of the use of a website is that the scoring of the questionnaires is 
conducted automatically.

At the start of the implementation we transformed the research website, used for 
the KLIK study in children with JIA, into a new user-friendly website with an appealing 
look for children and adolescents. On the homepage, each patient group corresponds 
to a button. Also, in an informative video on the homepage, including English subtitles, 
the goal and use of KLIK is explained to parents, children and professionals. Patients 
and their parents who are invited to participate in the KLIK project receive an 
informative letter to introduce the use of KLIK as new standard care at the outpatient 
clinic, and to inform them how they can register and complete questionnaires on the 
website. 

After registration, patients and their parents receive an automatic email from the 
website containing a password with which they can log in. The KLIK team receives an 
automatic email for every newly registered patient. One week to three days before 
the consultation with the pediatrician, patients and their parents receive an automatic 
email to inform them that the questionnaires are available online. From this moment, 
until the day of the consultation, they can complete the questionnaires. 

After the questionnaires have been completed, the patient and his/her parents 
can see his/her own KLIK ePROfile. This KLIK ePROfile is also directly available to the 
members of the multidisciplinary team, who have their own username and password 
for the website. In case the questionnaires have not been completed yet, one day 
before the outpatient visit, an automatic e-mail reminder is sent to the patient and 
parents. 

For the small number of patients without direct access to the internet at home or 
who did not complete the questionnaires, it is possible to complete the questionnaires 
on a regular PC in the outpatient clinic or on a laptop or iPad in the waiting room. 

After the consultation, patients and their parents receive an automatic email to 
thank them for completing the questionnaires and to ask them to fill in the next 
consultation date with the pediatrician on the website. Parents and/or patients 
receive an automatic email a few days in advance, reminding them to complete the 
questionnaires again.  

Security of the website
The website is designed to be operational for different users. Each user has a unique 
username and is automatically given access to a specific secure section of the website. 
Every patient is linked to his/her own pediatrician/multidisciplinary team and the 
website only allows the pediatrician to see his/her own patients. This way, the privacy 
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of the patients is guaranteed. Moreover, the website itself is designed to ensure the 
safety and protection of all data. We have secured the website with a SSL certificate, 
and the information to and from the website is encrypted. In addition, the website 
server is positioned in a professional data centre and is physically secured against fire, 
forcible entry and vandalism. In addition, no full names or patient numbers are being 
used on the website. 

5. Designing processes for reporting results  

When will results be presented?
The options mentioned in the ISOQOL guidelines for the moment of presenting the 
PROs are before, during or after a consultation 21. The questionnaires in KLIK are 
available a few days before the doctor’s visit. In some patient groups, the KLIK 
ePROfiles of the patients are discussed during a multidisciplinary consultation. 

Where will results be presented?  
At this moment, the results are presented outside the clinical workflow 21. Discussing 
the KLIK ePROfile is tied to the visit, but the KLIK ePROfile is not integrated into the 
electronic chart. Pediatricians retrieve the KLIK ePROfile from the KLIK website. We 
chose for a web-based application to be able to use the KLIK ePROfile in different 
hospitals.

How will results be presented?
The PROs can be presented in a numeric and/or graphical presentation and can 
be presented longitudinal 21. The development and implementation of the KLIK 
ePROfile was based on the conclusions presented by Greenhalgh et al. 17,29,30. The 
KLIK ePROfile consists of two parts. The first part is a literal representation of the 
answers on item level. The second part is a graphic presentation of the ePROs in 
which the ePROs are presented over time, and the scores on the HRQOL domains are 
summarized, including norm values. As the KLIK ePROfile is printable, it also can also 
be added to the medical file.

Who will receive score reports?
In the KLIK project, the pediatricians, the members of the multidisciplinary team and 
patients and parents themselves are able to view the completed questionnaires. The 
various members of the team can only see the specific questionnaires for their own 
discipline. 
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6. Identifying aids to facilitate score interpretation 
It is important that care providers are able to interpret the PROs of the patient 
immediately. Different options for tools to aid the interpretation are mentioned in the 
ISOQOL guidelines 21. 

In the KLIK project, we use different tools to aid the interpretation of the KLIK 
ePROfile. The answers on the items of questionnaires are presented in red when a 
child reports problems regarding the subject, orange when the child reports mild 
problems, or green when a child reports not having problems. It is important to 
compare individual scores to norm scores if available, or if not available to measure 
a trend in individual scores over time. We therefore added a graphic presentation 
of the ePROs; the scores on the HRQOL domains are presented, including norm 
values (red line in the graph). Moreover, longitudinal data are also provided by the 
graphs, allowing the pediatrician to easily compare multiple HRQOL measurements of 
individual patients and to detect profound changes over time 17,29. 

For the psychosocial screening questionnaires the cut-off scores are available, and 
the psychologist can see if the scores are in the clinical or sub-clinical range. 

7. Developing strategies for responding to issues identified by the 
questionnaires

It is important to respond correctly to problems identified by the KLIK ePROfile. In 
the guidelines 21 three options are mentioned; utilization of disease management 
pathways, further exploration of PRO issues identified with the patient to gain full 
understanding and utilization of multidisciplinary team member expertise to address 
issues. In the KLIK project, we focus on the last two options. Snyder et al. 20 state 
that training clinicians in the meaning of scores and in approaches to responding to 
problems is critical before implementing the PRO intervention. All members of the 
multidisciplinary team are obliged to follow a one-hour training in how to use the KLIK 
website and to adequately respond to the patient’s HRQOL outcomes. We invested 
in a training program for pediatricians/practitioners in the interpretation and use of 
the KLIK ePROfile. The training consists of a short theoretical part and an extensive 
practical part. For the practical part, we use DVD material containing three short 
patient cases, representing real consultations and actual KLIK ePROfiles. 

After the demonstration of the cases, the skills of the pediatrician depicted 
on the DVD are evaluated and the pediatricians/practitioners receive a list of key 
reminders to assist in the use of the KLIK ePROfile 17,29. After the training session, 
the pediatricians/practitioners receive a syllabus, presenting the decision tree, an 
example of the KLIK PROfile, a paper with a summary of the acquired information 
(reminders) and theoretical background articles. The decision tree and reminders are 
also available on the website 17,29.
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8. Evaluating the impact of the PRO intervention in clinical practice
To evaluate the use of PROs two different options are given in the ISOQOL guidelines; 
an experimental method or quasi-experimental/quality improvement method, such 
as observational methods or surveys 21. In the research phase of KLIK, we used an 
experimental design to evaluate and study the use of the KLIK ePROfile; a sequential 
cohort design 17,29.

For the evaluation of KLIK in daily clinical practice, evaluation questionnaires 
are available at the website. After a patient has used KLIK for one year, the patient 
and parents are asked to complete the questionnaires about the (use of the) KLIK 
website and the ePROfile. Pediatricians/practitioners are asked to evaluate KLIK after 
using KLIK for one year during a focus group meeting. Some multidisciplinary teams 
evaluate KLIK with pre- and post-test measurements, because they want to evaluate 
the implementation from the beginning.

In addition, within pediatric oncology practice we are currently using a 
quasi experimental design to conduct implementation research: the IMPROVE 
(Implementation of Patient Reported Outcomes Via Electronics in pediatric oncology) 
study. Different pediatric oncology centers recently started to implement KLIK as part 
of their standard care for inpatient patients by means of a plan-do-study-act cycle 21. 

Progress of the KLIK implementation 
Since the start of the KLIK implementation in June 2011, 13 pediatric patient groups 
have started using KLIK in daily clinical practice. More groups are scheduled to start 
using KLIK in the following months. So far, more than 100 professionals followed the 
training course and over 900 patients are registered on the KLIK website (table 2). 

Using KLIK data for research
The implementation of KLIK in daily clinical practice will lead to a very useful database 
of HRQOL and other outcomes of children with chronic illnesses. Before completing 
the first KLIK questionnaire, parents and children (12 years and older) are asked for 
their permission to use their data for scientific research. Within the research scope of 
KLIK all data are stored anonymously. In addition, the database can easily be imported 
into Excel and SPSS to facilitate statistical analysis. This study part was approved by 
the medical ethics committees of the AMC.
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Discussion
In this paper, we set out the implementation of the KLIK ePROfile in the care for 
children with a chronic illness based on the considerations formulated in the ISOQOL 
guidelines. 

Based on our experience with the implementation of the KLIK ePROfile in daily 
pediatric practice, the online application can be considered effective and feasible. 
Nevertheless, the implementation is a dynamic and challenging process, in which 
several factors play a role at the level of the professional, the health care team, the 
hospital, and the patient 20,30. At the level of the professional, time and resource 
constraints are frequently mentioned obstacles for implementing PROs. Clinicians 
often share the opinion that a change in clinical practice will automatically be 
accompanied by an increase in workload 31. It is therefore essential that pediatricians 
realize that the use of the KLIK ePROfile does not lengthen the consultation 11. In this 
study, the consultation with the use of the KLIK ePROfile was shortened by an average 
of 3 minutes. 

Table 2. Progress of the KLIK implementation

Patient group Start KLIK 
implementation

Response
rate so far

Number of 
patients

registered 
on the 

KLIK website

Number of 
centers

participating

Trained 
professionals

Rheumatology/
Immunology

June 2011 266/421=63% 266 3 6

Nephrology July 2012 67/84=79% 67 1 8

Coagulation diseases October 2011 102/152=67% 102 1 9

HIV nov-11 53/67= 79% 53 1 7

Cystic Fibrosis February 2012 42/47=89% 42 1 14

Aftercare IC * apr-12 19/20=95% 19 1 2

Sickle cell disease apr-12 146/214=68% 146 1 9

Oncology * June 2012 75/80=93% 75 3 24

Home Parenteral Nutrition June 2012 14/21=66% 14 1 3

Sferocytosis sep-12 18/48=38% 18 1 3

Gastroenterology October 2012 53/250=21% 53 1 10

Cleft-lip dec-12 48/408=12% 48 1 6

Diabetes planned start: 
January 2013

n/a n/a 2 5

Neonatology planned start: 
February 2013

n/a n/a 1 0

Total 903 106

 * because of newly diagnosed patients, the number of these groups is increasing
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At the level of the team, motivation is an important factor. If the medical staff 
is not enthusiastic about the use of ePROs in clinical practice, implementation is 
being obstructed 31. We deliberately involve all team members in the implementation 
process, by organizing a multidisciplinary meeting to assess which questionnaires 
to use. Pediatricians/practitioners often get more enthusiastic after using the KLIK 
ePROfile for a while, as they experience the effect of the KLIK ePROfile during 
the consultation. Since the pediatrician usually discusses the KLIK ePROfile during 
the consultation, he/she has a key role. It is our experience that patients of those 
pediatricians who are very willing to actively discuss the KLIK ePROfile are most likely 
to keep completing questionnaires before every consultation. 

At the level of the hospital, the following barriers are present: doubts about 
the fit within the clinical workflow and reimbursement obstacles 31. Regarding the 
workflow, the KLIK team is very important to guide the implementation process. The 
KLIK team is available for assistance to all the health care teams using KLIK. Until now, 
it has not been possible to fit KLIK in the electronic chart, but this is an important 
future goal. Regarding financial costs, the success of the KLIK ePROfile is dependent 
on enough financial means, mostly externally funded, to enable the work of all the 
people involved. 

At the level of the patient, language and literacy could be a barrier. To enable 
the use of KLIK for parents and children for whom Dutch is not their native language, 
the entire KLIK website is available in English. The ‘main’ questionnaire (PedsQL) is 
available in eight different languages, the other questionnaires in four or two different 
languages. In the near future, illiterate patients will be able to play an audio version 
of the text on the website. For those patients still experiencing difficulties using the 
website, a member of the KLIK team will be available to help them at the outpatient 
clinic. Last but not least, patient barriers can be overcome by giving direct feedback 
to patients after they have completed the questionnaires, for them to understand the 
goal and motivate them to complete the questionnaires again before their next visit. 

Finally, capable web designers are essential, as they are responsible for 
ongoing adaptation of the KLIK website. There is an increase in the development 
of commercial software packages to capture electronic PROs, to administer 
questionnaires, to score data, and to present the results. However, the development 
of the KLIK website is based on solid research and recommendations supported by 
members of the ISOQOL 21. The website is especially made for pediatric clinical 
practice. In addition, to simplify the KLIK website, the web designers are working on 
the development of a KLIK app for smart phones and tablets. 

In the upcoming years, we will continue to implement KLIK in pediatrics. 
Pediatricians working with several more patient groups recognize the importance of 
the KLIK ePROfile and will start using KLIK in the near future. Our goal is to implement 
KLIK for as many patient groups as possible. 
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Besides including more patient groups, we also want to start using KLIK for children 
in transition to adult care 32,33. KLIK can be used as a tool to fill the gap between 
pediatric and adult health care for adolescents. We are therefore working on the 
validation and collection of norm data for the Dutch PedsQL Young Adult Generic 
34 and Fatigue module 35 and the Course of Life Questionnaire (CoLQ) 36. Currently, 
only children and parents can complete questionnaires on the KLIK website. However, 
in the near future it will also be possible for teachers and siblings of the patient to 
provide information via KLIK.

At this point we only use static questionnaires, but we will add dynamic 
questionnaires, such as computerized adapted tests, in the future. In a multicenter 
collaboration, we are working on the translation and validation of Patient-Reported 
Outcomes Measurements Information System (PROMIS) item banks 37,38. By using 
PROMIS the burden for patients and parents is much lower 39.

The most important challenge we will face in the near future is the implementation 
of the KLIK ePROfile without the intensive support of the KLIK team. During the 
start of the implementation, the KLIK team supports the multidisciplinary teams 
tremendously. However, on the long run every department has to be able to use KLIK 
independently, KLIK has to become a routine in the outpatient clinics. 

Conclusion
in conclusion, it is a challenge to achieve the optimal use of the KLIK ePROfile in 
pediatric clinical practice. The first steps of the implementation are made but we still 
have many future goals. As far as we know, this is the only implemented application for 
using ePROs that is implemented in daily pediatric clinical practice. To keep providing 
chronically ill children with tailored care, we will continue to improve the KLIK system 
and evaluate the use of KLIK thoroughly. 
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Introduction
In this thesis, the three dimensions of the use of Patient Reported Outcomes (PROs) 
in pediatrics are presented; Patient Reported Outcomes, Parent Reported Outcomes 
and the use of PROs in daily pediatric clinical practice. The chapters in this thesis 
together constitute the ‘circle of knowledge’ (figure 1). To identify problems it is 
necessary to research PROs as an outcome (chapter 2, 3, 4 and 5). To get insight in 
the functioning of patients or parents it is necessary to develop suitable (valid and 
reliable) questionnaires (Patient Reported Outcomes Measurements; PROMs) (chapter 
6). Thereafter, it is important to develop interventions for the determined problems 
(chapter 7 and 8). The effectiveness of these interventions needs to be investigated 
(chapter 9). When the intervention has proven to be effective, it can be implemented 
(chapter 10). This implementation needs to be evaluated, and in this ongoing process 
it is important to continually evaluate the intervention, to identify the main obstacles 
in the process, to improve the implementation and if necessary, to examine issues and 
questions that arise during the process. In this thesis the following aims were studied:

Patient Reported Outcomes
Aims:
l	 To assess the HRQOL and the predictors in a group of children and adolescents with 

JIA.
l	 To assess the HRQOL and the psychosocial developmental trajectory of young 

female beneficiaries with JIA.

Parent Reported Outcomes
Aims:
l	 To assess the HRQOL, parental perceived child vulnerability and the associated 

variables of parents of a child with JIA.
l	 To determine the levels of anxiety and depression and the associated variables in 

parents of a child with a chronic illness.
l	 To develop and validate the Distress Thermometer for Parents (DT-P) and to 

determine a cut-off score for clinical parental distress. 

Development, effectiveness and implementation of PROs in 
pediatric clinical practice  
Aims:
l	 To describe the development of the QLIC-ON and KLIK ePROfile and intervention.
l	 To investigate the effectiveness of the KLIK ePROfile.
l	 To describe the implementation of the KLIK ePROfile in pediatric clinical practice.
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In this concluding chapter the main findings are summarized. This chapter highlights 
the key messages and considers the limitations and challenges of the studies. Finally, 
because the use of PROs is an increasingly important aspect of patient care, the 
future perspectives of the use of PROs in pediatrics are discussed. 

Patient Reported Outcomes 
We conducted two studies to evaluate the HRQOL of children with JIA and the 
developmental trajectory and HRQOL of young female adults grown up with JIA. The 
main results are presented in table 1. 

Main findings
The first study (chapter 2, part of the KLIK study) shows significant impairment of 
HRQOL in 152 patients with JIA (6-18 years old) in almost all HRQOL domains. This 
impairment is independent of pediatrician reported disease activity status or disease 
duration. Four factors appear to be strongly related to impaired HRQOL in all patients: 
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functional ability (CHAQ score), patient reported pain, school absence and the 
subjective burden of medication use. The largest effects are found for physical and 
psychosocial functioning. Emotional functioning, however, seems to be less affected 
than other domains. Our study shows that approximately half of the children with 
JIA have an impaired HRQOL compared to 16% of the general population. This more 
clinical way of looking at the data is new in the JIA population and provides more 
insight in the number of children with JIA with a low HRQOL. Based on the results of 
our study, most patients with JIA are at risk for an impaired HRQOL. As Seid 1 stated in 

Table 1. Patient Reported Outcomes

Chapter Aim Sample Measures Conclusions

2 To assess HRQOL and 
its predictors in a 
group of children and 
adolescents with JIA.

- n = 152 (64.1%) 
children with JIA (6-
18 years old), mean 
age = 13.03 (SD 3.4)

- n = 401 Dutch 
healthy norm 
population 

- n = 62 Children with 
other chronic health 
conditions

Predicting variables
- Sociodemographics
- Illness 

characteristics
- Pain
- School absence
- Functional ability: 
* Childhood Health
Assessment 
Questionnaire (CHAQ)

Outcomes
- HRQOL: Pediatric 

Quality of Life 
Inventory 4.0 
(PedsQL): 6-7 years 
old proxy report, 
8-18 years old self 
report.

1) Both children and 
adolescents with 
JIA reported a 
significantly lower 
HRQOL in almost all 
domains compared 
to healthy controls 
and children with 
other chronic health 
conditions. 

2) Approximately half 
of the children 
with JIA showed an 
impaired HRQOL 
(< 1SD than mean 
norm). 

3) The main predictors 
of HRQOL were 
functional ability, 
pain, subjective 
burden of 
medication use, and 
school absence.

3 To assess the HRQOL 
and the psychosocial 
developmental 
trajectory of young 
female
beneficiaries with JIA.

- n = 43 young females 
with JIA, mean age = 
25.8 (SD 2.3)

- n = 269 Peer group 
of CoLQ and RAND, 
mean age = 24.3 (SD 
3.8)

Outcomes
- Course of Life 
Questionnaire (CoLQ), 
scales:
* Autonomy 
development (6 items, 
autonomy at home 
and outside the home)
* Psychosexual 
development (4 
items, love and sexual 
relations)
* Social development 
(12 items, contacts 
with peers)
- HRQOL: RAND-36 

1) The beneficiaries 
reported worse 
HRQOL than the 
peer group.

2) The beneficiaries 
achieved fewer 
milestones or the 
milestones at a 
later age than the 
peer group in the 
autonomy, social 
and psychosexual 
domain.
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the editorial with this paper “It is one thing to know that children with JIA have lower 
HRQOL compared to healthy peers, yet quite another to understand that fully half of 
children in treatment experience impaired HRQOL. Such data should be a wakeup call 
to clinicians that this is a serious problem.” In addition, he also emphasizes the need 
for the treatment of the whole child within the context of medical care for JIA 1.

To get more insight in how children with JIA develop into young adulthood, we 
used the data of the EMWAjong study 2, as described in chapter 3. In the Netherlands, 
if young adults are (partially) unable to work because of a chronic disease or disability 
(at least 25% occupationally disabled before the 17th birthday or during study), they 
may be eligible for benefits provided by the state social services for young disabled 
persons: WAJONG Act (Work and Labor Support for Young Disabled Persons). This 
study reports significant impairment of HRQOL in almost all domains in young females 
with JIA and claiming state benefit financial support; WAJONG. Obviously disability 
can have lasting and large effects on subjective well-being 3. This study also shows 
that the psychosocial developmental trajectory of young females with JIA is delayed. 
These young adults achieve fewer psychosocial milestones, or achieve the milestones 
at an older age than the peer group. During primary school, children with JIA seem to 
be able to keep up with peers, as is shown by the items about the primary school, but 
at middle or high school it seems to be more difficult to keep up with healthy peers. 

Our results of both studies underline that children, adolescents and young adults 
with JIA face many additional challenges in achieving normative developmental 
milestones and acquiring adaptive functioning in society. Therefore, children and 
adolescents with JIA need a systematic monitoring of HRQOL and psychosocial 
functioning 4,5.

Limitations
These two studies have some limitations to take into account. Recent studies have 
demonstrated that children with JIA report more fatigue and sleep problems compared 
to healthy children and that these factors appear to highly correlate with HRQOL 6-8. 
In our study regarding the HRQOL of children with JIA, we were unfortunately unable 
to report on the influence of fatigue and sleep problems on HRQOL. We wanted to 
feed back the PROs to the pediatrician, which required the amount of information to 
be manageable; therefore, we did not add questionnaires for the evaluation of fatigue 
and sleep problems into our web-based survey. 

Regarding the comparison of HRQOL of our sample of children with a chronic 
health condition from the Dutch norm population, some aspects need to be taken into 
account as well. Children with a chronic health condition were identified in the norm 
population based on proxy report. It is plausible that the more severely ill children 
were not included in the norm population, since the sample for the norm population 
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was collected from regular schools. The differences in HRQOL between children with 
JIA and children with other chronic health conditions need to be investigated further.

The limitations of the study on young female beneficiaries should also be addressed. 
This study only concerns women, probably because of the higher prevalence of JIA 
in girls. It is unknown which part of all young women with JIA in the Netherlands 
apply for disability benefits. Therefore, we do not know whether the results are an 
underestimation or an overestimation of the problems of this group. 

Secondly, objective information about the disease status of this group of young 
females with JIA was not available. Since this study concerns only young adults who 
are not able to earn a full salary as a result of their disease, we assume that their 
limitations are considerable. 

In addition, as the treatment of children with JIA has improved over recent 
decades 9, it is to be expected that the number of young adults with JIA with a 
better HRQOL will increase and experience a less overall burden of the disease over 
time. The young women in our study grew up in the period before the JIA treatment 
strategy of early intensification and availability of highly effective treatment, 
including biologics 9. However, the elucidated problems are substantial and give a 
point of departure for future research. 

Future perspectives
Regarding PROs as outcome measurement in studies the following future perspectives 
are of utmost importance. 

The selection of the Patient Reported Outcome Measurements (PROMs)
To gain reliable PROs, it is important to select the appropriate questionnaires. One 
of the requirements is the availability of a representative norm group. In pediatrics, 
these specific data are scarce and hard to collect. Research in the field of pediatric 
psychology and PROs should therefore be focused on the collection of reliable norm 
data in different age populations. 

One of our new projects is the collection and validation of norm data for the 
Dutch PedsQL Young Adult Generic 10 and Fatigue module 11 and the Course of Life 
Questionnaire (CoLQ) 12. When these questionnaires are available, it is possible to 
expand our research on HRQOL in children with a chronic illness to adolescents and 
young adults who are chronically ill. 

Longitudinal data
It is also very important to identify the children and adolescents who are most likely 
to develop difficulties in their lives (for example related to HRQOL and workforce 
participation). Therefore, it is important to collect longitudinal data. Longitudinal 
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data provide more insight into the causality of outcomes over time. The KLIK website 
can help to collect a lot of data from children and adolescents with different chronic 
illnesses. On the website, before completing the first KLIK questionnaire, parents 
and children (12 years and older) are asked for their permission to use their data 
for scientific research. The database can easily be imported into Excel and SPSS to 
facilitate statistical analysis. In a few years, we will have collected valuable longitudinal 
data on HRQOL, psychosocial and physical functioning and other outcomes of children 
with different chronic illnesses and their parents, and KLIK therefore offers a unique 
opportunity to longitudinally study PROs.

Patient Reported Outcomes Measurements Information System (PROMIS)
So far, we only used static questionnaires, but in the near future we plan to use dynamic 
questionnaires in pediatric psychology research, such as computerized adapted tests. 
In a multicenter collaboration, we are working on the translation and validation of 
the pediatric Patient-Reported Outcomes Measurements Information System (PROMIS) 
item banks. PROMIS aims to develop self-reported item banks using Computerized 
Adaptive Tests (CAT) and Item Response Theory (IRT) that are applicable across a wide 
variety of chronic disorders 13,14. By using PROMIS item banks, patients or parents only 
need to answer 4 to 8 items per item bank. As a result, the burden for patients and 
parents is less, while the reliability of the provided information is similar (or even 
better) compared to the information gained from the regularly used questionnaires 15. 
Our goal is to integrate PROMIS within the KLIK system, when appropriate norm data 
are collected in a healthy norm and different pediatric patient groups. 

The use of PROs in pediatric clinical trials 
In adult medicine, it is very common to use PROs as primary or secondary outcome 
measure in clinical trials, but in pediatrics, this is rarely the case. Since 1991, PROs 
are incidentally used as outcome in pediatric clinical trials. Although the use of PROs 
increases, a recently conducted systematic review shows that currently PROs are only 
included in 1.1% of the pediatric medical trials. PROs are regularly used in pediatric 
psychology outcome research and in educational and psychological interventions, 
but hardly in medical trials 16. This underscores that pediatric psychologists, in 
collaboration with pediatricians, need to focus on this issue and have to convince 
researchers that PROs need to be added as outcomes in pediatric clinical trials. The 
KLIK website is a convenient and fast way to collect the PROs during future clinical 
trials.
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Parent Reported Outcomes
This part of the thesis focuses on the psychosocial functioning of parents with a 
chronically ill child. Chapter 4 focuses on parents of a child with JIA, as part of the 
KLIK study, and chapter 5 and 6 focus on a heterogeneous group of parents of a child 
with a chronic illness and is based on another study (the DT-P study). In the DT-P 
study, 711 parents of a chronically ill child participated. 

Main findings
Chapter 4 shows that the HRQOL of parents of children with JIA is comparable to the 
HRQOL of parents of healthy children; parents of children with JIA score lower on 
‘fine motor functioning’ and higher on ‘social functioning’. Parents of children with 
JIA with arthritis report a lower HRQOL compared to parents of children with JIA 
without arthritis, especially for daily activities, cognitive functioning, and depressive 
emotions. Parents of children with JIA perceive their child as more vulnerable 
compared to parents of a healthy child and compared to parents of a chronically ill 
child. Of the parents of a child with JIA, more than 30% scored in the clinical range 
(high scores of parental perception of child vulnerability) compared to 7% in the group 
of parents of a chronically ill child. Parental perception of child vulnerability was 
especially associated with more functional disability and shoter disease duration. 

The results presented in chapter 5 show that parents of a chronically ill child report 
significantly higher levels of anxiety and depression than parents in the reference 
group. Almost one third of the mothers of a chronically ill child report clinically 
significant anxiety and almost one fourth of the mothers report clinically significant 
depression. Fathers of a chronically ill child do not differ from fathers in the reference 
group with respect to the proportion of fathers in the clinical anxiety and depression 
range. Based on the mean scores, fathers of a chronically ill child report significantly 
more feelings of depression than fathers in the reference group, no difference is found 
for the mean scores on anxiety. Practical problems in daily life and parenting stress 
emerge as the strongest associated factors to parental anxiety and depression. Illness-
related characteristics of the child such as admission to the hospital, illness severity, 
duration of the child’s illness and child taking medicines are not related to parental 
anxiety and depression. 

So, identifying those parents who are experiencing psychological distress or who 
are at risk for distress is important, but can be difficult to accomplish and is time 
consuming. A short non-invasive screening-tool that detects the level of parental 
distress, indicates a starting point for targeted interventions and can monitor the 
functioning of parents over time, would be useful to identify those parents in need 
of additional support 17. However, currently no appropriate short questionnaire is 
available. Therefore, we adapted a self-report screening-tool for adult patients with 
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cancer, the Distress Thermometer (DT) 18, for use in parents: the Distress Thermometer 
for Parents (DT-P). The DT-P consists of a Thermometer-score and a Problem List. The 
development and validation of DT-P in parents of a chronically ill child is described 
in chapter 6. The DT-P appears to be a reliable and valid instrument for measuring 
levels of distress in parents of a chronically ill child. The internal consistency of 
the separate assessment of problem domains using the Problem List for emotional, 
physical, cognitive and total problem domains is good. The practical, social and 
parenting problem domains are moderately reliable. The DT-P (Thermometer-score 
and Problem List) is moderately to strongly associated with both the HADS and the 
PSI, indicating good convergent validity. The Thermometer-score (one-item question) 
shows to adequately measure the overall level of distress of parents of a chronically 
ill child.

Table 2. Parent Reported Outcomes

Chapter Aim Sample Measures Conclusions

4 To assess 
the HRQOL 
and parental 
perception of child 
vulnerability of 
parents of children 
with JIA.

- n = 168 parents, 
mean age = 42.0 (SD 
5.4)

- n = 425 TAAQOL norm 
group, mean age = 
43.7 (SD 5.5 )

- n = 450 CVS norm 
group of parents of a 
healthy child, mean 
age = 44.3 (SD 5.8) 

- n = 69 CVS norm 
group of parents of a 
chronically ill child, 
mean age = 44.4 (SD 
5.9)

Associated variables
- Sociodemographics
- Illness characteristics 

of the child
- Pain
- Functional ability: 
* Childhood Health
Assessment 

Questionnaire (CHAQ)

Outcomes
- HRQOL: TNO-

AZL questionnaire 
(TAAQOL)

- Child Vulnerability 
Scale (CVS)

1) The HRQOL of parents 
of children with JIA 
was comparable to 
the HRQOL of parents 
of healthy children 
on 10 of the twelve 
subscales. 

2) Parents of children 
with JIA with arthritis 
showed lower HRQOL 
scores compared to 
parents of children 
with JIA without 
arthritis on three 
scales.

3) Parents of children 
with JIA perceive 
their child as more 
vulnerable compared 
to parents of a healthy 
child and parents of 
achronically ill child 
(on 5 of the 8 items). 

4) More than 30% of the 
parents of a child 
with JIA scored in the 
clinical range.

5) The CHAQ total score 
(functional ability) 
and disease duration 
were significantly 
associated with 
parental perception of 
child vulnerability. 
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Table 2. Parent Reported Outcomes (cont.)

Chapter Aim Sample Measures Conclusions

5 To determine the 
levels of anxiety 
and depression in 
parents of children 
with a chronic 
illness and the 
characteristics 
which are 
associated with 
parental anxiety 
and depression.

- n = 692 parents of a 
chronically ill child, 
mean age = 40.3 (SD 
6.9)

- n = 736 HADS norm 
group, mean age = 
41.6 (SD 8.5)

Associated variables
- Sociodemographics
- Illness characteristics 

of the child
- Parental Stress Index 

(PSI)
- Problems:
* The practical and 

social problem 
domains of the Distress 
Thermometer for 
Parents (DT-P)

Outcomes
- Hospital Anxiety and 

Depression Scale 
(HADS)

1) Father’s anxiety 
scores were 
comparable to the 
norm, but they 
showed more feelings 
of depression. 

2) Mothers had 
significantly higher 
scores on both anxiety 
and depression.

3) 23% respectively 32% 
of the mothers scored 
in the clinical range of 
anxiety or depression. 

4) Disease related 
characteristics of 
the child did not 
predict anxiety and 
depression.

5) Practical problems 
in daily life and 
parenting stress 
showed the 
strongest association 
with anxiety and 
depression.

6 To develop and 
validate a Distress 
Thermometer for 
Parents (DT-P) 
and to determine 
a cutoff-score for 
clinical parental 
distress. 

n = 706 parents of a 
chronically ill child, 
mean age = 40.3 (SD 
6.9) 

Screening tool
- Distress Thermometer 

for Parents (DT-
P) consists of a 
Thermometer and 
a Problem List 
with 6 domains: 
practical family/
social, emotional, 
physical, cognitive, and 
parenting

Questionnaires to 
validate the DT-P
- Hospital Anxiety and 

Depression Scale 
(HADS)

- Parenting Stress Index 
(PSI). 

1) The mean 
Thermometer-score 
(range 0-10) of the 
parents was 3.7 (SD 
3.0). 

2) The Thermometer-
score and the scores 
in the practical, 
emotional, physical 
and cognitive problem 
domains were strongly 
related to anxiety and 
depression. 

3) The Thermometer-
score and all problem 
domain scores 
were moderately to 
strongly related to the 
parenting stress. 

4) A Thermometer score 
cutoff of 4 correctly 
identified 86% of 
‘clinical-HADS-cases’ 
(sensitivity) and 67% 
of ‘non-clinical-HADS-
cases’ (specificity). 
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Our study also aimed to calculate a cut-off score for clinical parental distress. 
We find that, for parents of a chronically ill child, a cut-off score of 4 (range 0-10) 
has optimal sensitivity and specificity relative to the HADS. According to this cut-off 
score, 47% of the parents report clinically elevated overall distress. 

Limitations
In the study on parents of a child with JIA (chapter 4) there are a number of caveats 
that need mentioning. We measured functional ability with the CHAQ. For children 0-7 
years old the CHAQ is completed by parents. Although the CHAQ is a more objective 
measure than the CVS, they are both completed by parents and therefore can influence 
the association between both questionnaires. 

Our Dutch norm population of the CVS included around 60 parents who reported on 
their child with a chronic health condition. Regarding the comparison of our sample of 
a parent of a child with JIA and the parents of a child with a chronic health condition 
from the Dutch norm population on the CVS, the same aspects as mentioned as one 
of the limitations in chapter 2 need to be taken into account. Children with a chronic 
health condition were identified in the norm population based on proxy report. And 
therefore, it is plausible that the more severely ill children were not included in the 
norm population. 

The literature on parents of children with JIA is inconsistent; some studies report 
significant psychosocial impact on parents, while others find no differences in parents 
of a child with JIA compared to normative data. Most studies are retrospective 
reports, consist of a relatively small sample of children or parents 19 and most studies 
are published more than a decade ago. Therefore the data may not be representative 
for the current group of children with JIA and their parents, since the treatment 
of children with JIA has significantly improved over recent years 9. Due to these 
treatment changes, it is to be expected that more children and adolescents with JIA 
will have a better quality of life and less overall burden of the disease over time. As a 
consequence, parents may also experience less psychosocial problems. 

Our study contributes to the existing literature on the functioning of parents of 
a child with JIA, by including a relatively large study sample and by highlighting two 
important factors in the parental functioning and care for a chronically ill child. 

Regarding the DT-P study, some limitations should be addressed as well. A first 
limitation concerns the representativeness. Almost all participating parents were born 
in the Netherlands, most had a high educational level and ethnic minorities were 
underrepresented. Because of the open recruitment, the participants volunteered 
and therefore we could not influence or monitor the distribution over the illness 
groups. In addition, we did not have any information about non-respondents and as a 
consequence it was not possible to examine selection-bias. This might raise questions 
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about the generalizability of the results. However, because of the large and diverse 
sample, we can state that parents of chronically ill children are at risk for anxiety and 
depression. 

The second limitation of the DT-P study is the study design (cross-sectional), which 
made it impossible to examine the course of distress or anxiety and depression over 
time and to evaluate test-retest reliability of the DT-P. In addition, no information was 
available about the causality of the relationships of practical problems in daily life and 
parenting stress with parental anxiety and depression. 

Future perspectives
To improve the care for chronically ill children, more attention should focus on the 
needs of the parents. While care for the child is the first priority, parent’s burden 
should be recognized, as well as their stress levels and reactions to the uncontrollable 
aspects of illness 2. 

Screening parents at risk
The results of this study indicate that health care providers should be aware that 
parents of chronically ill children are at risk for high levels of distress. Parents with high 
levels of distress should be identified by members of the multidisciplinary team. For 
the health care professional, it is often difficult to determine which parents need and 
want a referral for psychosocial support. Using screening tools can be helpful. Kazak 
et al. 20 and Patel et al. 21 suggested the use of both the Psychosocial Assessment 
Tool (PAT) and a DT in clinical practice of pediatric oncology. The PAT is a two-page 
family questionnaire to systematically assess risk and protective factors in families 
with a child with newly diagnosed cancer 22. The PAT inquires, for example, the 
psychosocial problems in families after the diagnosis of cancer in their child, problems 
in beliefs regarding the illness, availability of social support, symptoms of traumatic 
stress, other psychosocial strains and severe concerns within the family. 

After identifying which parents are at risk, referrals to a social worker could be 
made, for example to provide assistance with practical issues like housing or finances. 

Interventions for parents of chronically ill children
As practical problems in daily life and parenting stress show the strongest association 
with parental anxiety and depression, this could be a starting point for individual or 
group interventions, e.g. problem solving therapy. Although more research is needed 
to develop the appropriate treatments for parents, a recently published review 
showed that problem solving therapy can improve parent’s distress and their ability 
to solve problems 23. In addition, our study shows that receiving social support from 
surroundings could be a protective factor for depressive symptoms. Therefore, this 
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could be used as an element in parent support groups for parents with a chronically 
ill child. 

The psychosocial department of the Emma Children’s Hospital is now working on 
the development of an online intervention for parents with a chronically ill child. 
Problem solving therapy and the stimulation of social support can be an important 
base of the intervention. Additionally, it is important to empower these parents in 
caring for their child. Empowerment interventions are effective for the child’s health 
and parental well-being 24-28. Parents gain more feeling of control over their life, and 
the interventions lead to increased self-efficacy and self-awareness 29 and fewer child 
adjustment problems 24. The advantages of an online intervention are the time-saving 
aspect. Parents do not have to come to the hospital and in the future, it can be 
integrated in the KLIK website. 

DT-P in the KLIK website
We developed the DT-P and examined its diagnostic utility, in a large sample. Our 
study shows that the DT-P is a valuable addition to the existing questionnaires for 
parents and facilitates providing support for those parents who most need and want 
it. Therefore, the DT-P is a desirable addition to the questionnaires on the KLIK 
website. With the use of the DT-P, parents’ functioning can be followed over time. The 
answers to the questionnaires, which is the parent’s PROfile, can be provided to and 
discussed by the social worker of the multidisciplinary team. If parents report to have 
problems or a high level of distress a referral can be made. If a social worker is not 
part of the multidisciplinary team, the pediatrician or nurse can discuss the parents’ 
KLIK PROfile.

The use of PROs in pediatric clinical practice
In the past ten years, there has been a growing interest in the use of Patient 
Reported Outcomes (PROs) in clinical practice. Research in adult patients shows 
that the integration of PROs in clinical practice generally improves patient-clinician 
communication; PROs help in identifying and discussing HRQOL issues, and add to 
improvement of a patient’s health outcomes and satisfaction with care 30-37. Studies 
on the use of (HRQOL) PROs in pediatric clinical practice were scarce compared to 
adult practice 38-40, while there is a particular need to address HRQOL in pediatric 
clinical practice. In the context of a child’s development, the repeated measurement 
of HRQOL in different developmental stages can be valuable.

In 2005, the psychosocial department of the Emma Children’s Hospital started with 
a study on the use of PROs in pediatrics: The Quality of Life in Childhood Oncology 
(QLIC-ON) study. This study, which was performed in collaboration between TNO, 
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Leiden University Medical Centre and the Emma Children’s Hospital, was presented 
in the thesis of Vivian Engelen and was the second study on the use of PROs in 
clinical pediatric practice after the study of de Wit et al. 40. Engelen et al. showed 
that the feedback of HRQOL via PROs during the consultation with the pediatric 
oncologist resulted in increased discussion on emotional and psychosocial functioning 
during consultation, and improved identification of emotional problems in pediatric 
oncology patients. In addition, the intervention did not lengthen the duration of the 
consultation 39,41. As a result of this QLIC-ON study, it was possible to expand the 
research on the use of PROs in pediatrics from clinical oncology practice into pediatric 
clinical rheumatology practice. We started of the KLIK study, presented in the last 
chapters of this thesis.

Main findings
Several steps have been made to optimize the use of PROs in pediatric clinical practice: 
(1) the development of an appropriate PROfile for the use of PROs in pediatrics, (2) the 
selection of suitable questionnaires, (3) the development of a training for pediatricians 
in the use of PROs and (4) the development of a website to collect the PROs. After 
the development of the website, we conducted a study to examine the effectiveness. 
When the KLIK PROfile showed to be effective, we decided to implement the KLIK 
PROfile in pediatric clinical pediatric practice in our hospital. The separate elements 
of this process are described in the last chapters and summarized below.

Development of the PROfile
The first steps in this process were part of the QLIC-ON study and are described 
in chapter 7. The aim of the chapter 7 is to provide a thorough description of the 
development and implementation of the QLIC-ON PROfile based on the five conclusions 
of Greenhalgh et al. 42 which include; (1) the applied instrument needs to prioritize 
the views of the individual in order to adequately reflect the individual’s HRQOL; (2) 
health care providers other than physicians may also find HRQOL information useful; 
(3) feedback of HRQOL information should be longitudinally measured and presented 
over a period of time; (4) a clinically important difference or change in HRQOL data 
does not always resemble the physicians’ perceptions of this difference or change; 
and finally, (5) commitment and education of the PRO user are needed to address the 
multiple barriers to the use of PRO in clinical practice. In chapter 7, it is concluded 
that each of the five recommendations of Greenhalgh et al. 42 were followed up as 
optimal as possible. 

During the QLIC-ON study, HRQOL questionnaires were completed at the clinic 
immediately before the actual doctor’s visit, with patients using stand-alone or touch 
screen computers. A printed version of the PRO was handed to the pediatric oncologist 
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to be discussed during the consultation. This method was very time consuming and 
often caused logistical problems because of lack of privacy and room at the clinic 
43,44. It was therefore concluded that the use of a web-based program could overcome 
these problems and could contribute to an improvement in the use of PROs in clinical 
practice 45. 

Website development and the effectiveness of the KLIK intervention
To study the use of PROs in clinical practice using a website, we conducted a new 
multicenter study: the KLIK study (in Dutch: Kwaliteit van Leven In Kaart, in English: 
Quality of Life in Clinical Practice). We developed a website (http://www.hetklikt.nu) 
and children between 0 and 18 years old with Juvenile Idiopathic Arthritis (JIA) were 
included 46,47. Children and/or their parents completed the HRQOL questionnaires on 
the website at home. The answers on the questionnaires were schematically converted 
into a so-called KLIK electronic PROfile (ePROfile; figure 1 and 2). Pediatricians could 
retrieve these KLIK ePROfiles directly from the website during the consultation 46. 
The web-based ePROfile appears to be an efficient application to systematically pay 
direct attention to HRQOL issues in daily pediatric clinical practice. This development 
is described in chapter 8.

To study the effectiveness of the KLIK ePROfile, we used a sequential cohort 
design 46,48. Patients took part in either the control or intervention group, depending 
on the date of consultation. All Pediatric Rheumatologists (PRs) first participated 
in the control group and thereafter in the intervention group. Shortly after the 
consultation, the parents and the PR completed an online questionnaire about the 
HRQOL topics discussed, referrals, and their satisfaction with the consultation, again 
using the website. In addition, the ePROfile was evaluated by the parents and PRs in 
the intervention period. 

Our study shows that providing information to PRs on a patient’s HRQOL, disease-
specific symptoms and functional ability with an ePROfile leads to significantly more 
discussion of emotional and social functioning during consultation and improves the 
PR’s satisfaction with the provided care. The use of the ePROfile during consultation 
seems to result in more psychosocial referrals, although this was not significant. 
Overall parents, children and PRs evaluate the use of the ePROfile positively. 

Strength of our ePROfile for children with JIA is that it includes all relevant domains 
for the provision of clinical care for these children 49,50. It is well-documented that 
children with JIA are at risk for a low HRQOL and that pain, physical functioning, 
school absence and the subjective burden of medication use are the main predictors 
of their HRQOL47. The ePROfile incorporated all these aspects as well as information 
on specific symptoms of JIA and general well-being. 
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Implementation of the KLIK ePROfile in daily pediatric clinical practice
Our hospital appeared to be ready to incorporate systematic attention for HRQOL in 
clinical practice as a result of the positive findings in both adult 33-37 and pediatric 
care 39-41,51 . Therefore, we decided to implement the use of the KLIK ePROfile in 
daily clinical practice for children with various chronic illnesses. The implementation 
of the use of PROs in daily clinical practice creates new challenges and opportunities 
for care, as is extensively described in the International Society for Quality of Life 
Research (ISOQOL) guidelines 52,53. These guidelines offer considerations for using 
PROs in clinical practice, options for designing the PROs, and strengths, weaknesses 
and resource requirements associated with each option. According to the ISOQOL 
guidelines, implementing PROs involves a number of methodological and practical 
decisions. These include: (1) identifying the goals for collecting PROs in clinical 
practice; (2) selecting the patients, setting of care and timing of assessment; (3) 
determining which questionnaires to use; (4) choosing a mode for administering and 
scoring the questionnaires; (5) designing processes for reporting results; (6) identifying 
aids to facilitate score interpretation; (7) developing strategies for responding to 
issues identified by the questionnaires; and finally: (8) evaluating the impact of using 
PROs in clinical practice 53. Chapter 10 describes the implementation of the KLIK 
ePROfile in pediatric clinical practice following the methodological recommendations 
and decisions using the guidelines provided by the ISOQOL 52,53.

Limitations
Regarding the KLIK study (chapter 9), some limitations need to be taken in account. 
To avoid contamination we did not randomize our study participants. A sequential 
cohort design was considered most suitable for the KLIK-study 39. An additional 
limitation of the KLIK study was the possible confounding influence of the provision 
of the questionnaires to the control group. Therefore, the control group could also be 
considered as an attention control group. In future research, it would be interesting 
to add a control group which receives only standard care, without the use of 
questionnaires 37,54. 

Furthermore, we did not determine the association between alarming HRQOL 
scores and communication. In the future, it is interesting to investigate whether 
pediatricians pay more attention to the KLIK ePROfile when patients have low HRQOL 
scores, for example by audio taping the consultations.

Finally, it should be considered that we did not include the patient’s HRQOL as 
an outcome measure to study the effectiveness. In our opinion, the duration of our 
study was too short to establish any differences in HRQOL. However, other studies 
using PROs in clinical practice did not find the direct effect on HRQOL scores with 
the use of PROs during consultations. And maybe, it is unrealistic to expect a direct 
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Table 3. Using PROs in clinical practice

Chapter Aim Sample/Content Measures/Content Conclusions

7 To provide a 
thorough 
description of the 
development and 
implementation of 
a PRO on HRQOL-
-the QLIC-ON 
PROfile--in clinical 
pediatric oncology 
practice.

The development of 
the QLIC-ON PROfile is 
explained by elucidating 
important choices: the 
HRQOL instrument, the 
professional that uses 
the QLIC-ON PROfile, the 
optimal form of HRQOL 
feedback. The description 
of the implementation 
of the QLIC-ON PROfile 
focuses on the education 
and commitment of the 
professional that uses the 
QLIC-ON PROfile.

Important 
considerations 
regarding the 
development and 
implementation of 
PRO interventions 
are reported. These 
considerations have 
also resulted in 
educational material.

1) This paper can 
be used as a 
practical guide for 
researchers and 
other professionals, 
who are interested 
in setting up PRO 
interventions in any 
clinical setting.

8 To describe the 
development and 
introduction of a 
new
web-based 
application for the 
use of PROs in daily 
paediatric clinical 
practice.

Currently, the use of PROs 
in daily clinical practice 
is very time consuming 
and often has logistical 
problems. The use of a 
web-based program can 
overcome these problems 
and contributes to an 
improved use
of PROs in clinical practice. 
We therefore developed 
an easy accessible website 
(KLIK) for outpatient 
treatment. 

This article describes 
our first experiences 
with the KLIK 
application and makes 
recommendations for 
future practice. 

1) Development of 
realizing a web-
based application 
that could 
systematically 
direct attention 
to HRQOL issues 
in daily pediatric 
clinical practice. 
The web-based 
PROfile appears 
to be an efficient 
application to 
achieve this goal. 

9 To investigate 
the effectiveness 
of ePROs in 
clinical pediatric 
rheumatology care.

- n = 176 (65%) children 
with JIA participated (0-
18 years), mean age = 
11.6 (SD 4.5) 

- n = 67 in the control 
period, n = 109 in the 
intervention 

Effectiveness of the 
KLIK ePROfile
- Communication about 

HRQOL 
- Referrals 
- Satisfaction
- Evaluation of the 

ePROfile

1) Use of the ePROfile 
increased discussion 
of psychosocial 
topics, as well as 
the PR’s satisfaction 
with provided care 
during consultation.

2) The use of 
ePROfiles did not 
affect referrals 
to a psychologist 
or parental 
satisfaction.

3) Parents and PRs 
evaluated the use 
of the ePROfile 
as positive in 
80% - 100% of the 
consultations.
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Table 3. Using PROs in clinical practice (cont.)

Chapter Aim Sample/Content Measures/Content Conclusions

10 To describe 
theKLIK 
implementation 
following the 
methodological 
recommendations 
composed by the 
International 
Society for Quality 
of Life (ISOQOL).

Implementation is 
described following 
the recommendations 
provided by the ISOQOL: 
(1) identifying the goals for 
collecting PROs in clinical 
practice; (2) selecting the 
patients, setting of care 
and timing of assessment; 
(3) determining which 
questionnaires to use; 
(4) choosing a mode 
for administering and 
scoring; (5) designing 
processes for reporting 
results; (6) identifying 
aids to facilitate score 
interpretation; (7) 
developing strategies 
for responding to issues 
identified; (8) evaluating 
the impact of using PROs 
in clinical practice and 
our experience with the 
KLIK ePROfile in pediatric 
rheumatology clinical 
practice. 

- Since the start of   
the implementation 
of KLIK in June 2011, 
12 patient groups 
have started using 
KLIK

- More than 100 
professionals 
followed a training 
course 

- Over 800 patients 
have registered 

1) The implementation 
of KLIK in daily 
clinical pediatric 
practice appears 
to be feasible. 
Many pediatricians 
have shown their 
interest in using 
KLIK and we are 
therefore expanding 
the use of KLIK 
in order to make 
KLIK applicable in 
different patient 
groups and 
hospitals.

main effect on HRQOL scores due to discussing PROs during consultation. Santana 
and Feeny 55 published a framework (figure 2) with the different expected effects 
of the use of PROs in clinical practice. In this framework, they highlighted the direct 
effects of discussing PROs on different levels of communication and the effect of 
communication on the patient management and clinician’s satisfaction. This is in line 
with our findings. Therefore, the current evidence of the positive effects of PROs as 
shown in the studies of Maartje de Wit, Vivian Engelen (QLIC-ON), this study (KLIK) 
and adult studies justify the implementation of ePROs. 

Future perspectives
Maartje de Wit and Vivian Engelen, who conducted the two former studies on the 
use of PROs in pediatrics, made some recommendations for future research and 
the implementation of PROs in their theses. Maartje de Wit conducted her study in 
adolescents with diabetes 40. In her thesis, the recommendations were as follows: use 
the internet for collecting PROs, involve the parents, use PROs for younger children 
- not only adolescents, and use computer adaptive testing (CAT). Vivian Engelen 
conducted her study in the Emma Children’s Hospital in children with cancer after 
the end of successful treatment. She also suggested to include parents in the future 
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use of PROs and to use the internet for collecting and using PROs. In addition, she 
proposed to add screening tools to the existing PROs 39,41. With the use of the KLIK 
website and the development of the DT-P, we meet most of the afore mentioned 
recommendations. However, the implementation of PROs is a dynamic and challenging 
process, in which several factors play a role at both the level of the professional, the 
health care team, the hospital, and the patient 42,52 and therefore still several issues 
need to be considered.

Expanding the implementation of KLIK to other groups 
We started with the KLIK implementation in our hospital in June 2011, now in 
December 2012, 12 pediatric patient groups have started with the use of KLIK in 
daily clinical practice (table 4). More groups are scheduled to start using KLIK in the 
following months. So far, more than 100 professionals followed the training course 
and over 800 patients are registered on the KLIK website. Besides the implementation 
in our hospital, we also started to implement KLIK in other hospitals and clinics, as a 
result of collaborative projects. This includes other centers in pediatric oncology and 
pediatric rheumatology.

In the upcoming years, we will continue to implement KLIK in more pediatric 
patient groups. Pediatricians working with the KLIK ePROfile recognize the importance 
of the KLIK ePROfile and tell their colleagues, which encourages others professionals 
to use KLIK in the near future. Our goal is to implement KLIK for as many patient 

Figure 2. Framework of discussing HRQOL in daily clinical practice by Santana and Feeny 55

Completion of PROs Measures and Feedback to Clinicians affects

Communication

Patient Satisfaction

Patient management 

Patient Outcomes
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groups as possible. Moreover, we would like many different hospitals and disciplines 
to be able to use KLIK.

Besides including more patient groups, we also want to start using KLIK for children 
in transition to adult care. Transition of adolescents from pediatric to adult care can 
be challenging 56. Transition is defined as a multi-faceted, active process that attends 
to the medical, psychosocial, educational and vocational needs of adolescents as 
they move from a child-focused to an adult-focused health-care system 57. KLIK can 
be used as a tool to fill the gap between the pediatric and adult health care for 
adolescents. We are therefore working on the validation and collection of norm data 
for the Dutch PedsQL Young Adult Generic 10 and Fatigue module 11 and the Course of 
Life Questionnaire (CoLQ) 12, in order to make it possible to add these questionnaires 
to the KLIK website. 

In addition, in collaboration with the Erasmus university, we are working on a 
digital version of the ‘Growing up ready’ checklist (in Dutch: Groeiwijzer) for children 
with different chronic illnesses. The Growing up ready checklist aims at helping 
families identify what areas their child needs to work on and can be a starting point 

Table 4. Progress of the KLIK implementation

Patient group Start KLIK 
implementation

Response
rate so far

Number of 
patients

registered 
on the 

KLIK website

Number of 
centers

participating

Trained 
professionals

Rheumatology/
Immunology

June 2011 266/421=63% 266 3 6

Nephrology July 2012 67/84=79% 67 1 8

Coagulation diseases October 2011 102/152=67% 102 1 9

HIV November 2011 53/67= 79% 53 1 7

Cystic Fibrosis February 2012 42/47=89% 42 1 14

Aftercare IC * April 2012 19/20=95% 19 1 2

Sickle cell disease April 2012 146/214=68% 146 1 9

Oncology * June 2012 75/80=93% 75 3 24

Home Parenteral 
Nutrition

June 2012 14/21=66% 14 1 3

Sferocytosis September 2012 18/48=38% 18 1 3

Gastroenterology October 2012 53/250=21% 53 1 10

Cleft-lip December 2012 48/408=12% 48 1 6

Diabetes planned start: 
January 2013

n/a n/a 2 5

Neonatology planned start: 
February 2013

n/a n/a 1 0

Total   903  106

 * because of newly diagnosed patients, the number of these groups is increasing
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for discussion with professionals. The Growing up ready checklist is a valuable tool for 
monitoring the transition period in adolescents 56,58.

The information available from the KLIK portal will be helpful for the adult health 
care provider in interpreting the health status, HRQOL and psychosocial functioning of 
the patient retrospectively and to continue the use of the PROs in their own practice. 
I believe the environment of the KLIK website can easily be adapted to adult practice.

  

Expanding the implementation of KLIK to other users 
Currently, only children and their parents have the possibility to complete questionnaires 
on the KLIK website. However, in the near future it will be possible for pediatricians, 
teachers and siblings of the patient to provide information via KLIK (figure 3). An 
overview of who are able to complete questionnaires on the KLIK website and which 
members of the team can use that information is provided in figure 3. In PROs 
research, official terms for the different users are now defined (figure 3) as follows: 
PROs (Patient Reported Outcomes – A measurement based on a report that comes 
directly from the patient, ObsRO – (Observer-Reported Outcomes – An assessment 
that is determined by an observer who does not have a background of professional 
training that is relevant to the measurement being made, i.e. a non-clinician observer 
such as a caregiver) and ClinROs (Clinician-Reported Outcomes – An assessment that is 
determined by an observer with some recognized professional training that is relevant 
to the measurement being made) 59. In the KLIK system we have all options, the PROs, 
ObsRO and ClinROs, but the Parent Reported Outcomes (a measurement based on the 
report that comes directly from a parent about themselves) are missing in this list. We 
therefore propose now to add ParRO as an official term.

In our experience, it depends on the logistical organization in the specific 
department, which person completes or discusses the PROs. For example, in some 
patient groups a nurse practitioner is part of the multi-disciplinary team and discusses 
the PROs, whereas in other groups the pediatrician discusses the PROs. In my opinion, 
it is not important who discusses the PROs, but whether or not the PROs are discussed. 
If not, the patient and/or parent get the feeling that all their efforts in completing the 
questionnaires have been in vain, and their needs are left unmet. When implementing 
the PROs in clinical practice, the multidisciplinary team has the obligation to have a 
look at and to discuss the PROfile. A team should decide beforehand by whom and 
when the PROfile is discussed.

KLIK training for the users
Recent research on pediatrician’s knowledge, willingness, and barriers of measuring 
patient-reported outcomes in clinical practice 60 showed that pediatricians have 
limited knowledge about PROs. Pediatricians who are research-oriented, have greater 
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knowledge in PROs/HRQOL measures, and report less barriers and greater interests 
in using PROs/HRQOL measures than those who are practice-oriented. Pediatricians 
report important barriers of using PROs/HRQOL measures in pediatric clinical practice. 

Previous research showed that physicians are willing to discuss psychosocial 
problems with their patients, yet they often report that they consider themselves 
inadequately trained to discuss such issues 61. Thus, a training program that 
focuses on discussing and interpreting psychosocial aspects of chronic illness 
can be very valuable 62. Because every department can decide when the 
PROs will be used and who will use it, it is important to train all members of 
the multidisciplinary team. Our one-hour KLIK training aims to teach the KLIK 
users how to use the KLIK website and to adequately respond to the patient’s 
HRQOL outcomes. The training course is given by a member of the KLIK team. 
The training consists of a short theoretical part and an extensive practical part. 
For the practical part, we use DVD material containing three short patient cases 
(duration: ± 5 minutes), representing real consultations and actual KLIK ePROfiles. 
Before the demonstration of each case, the KLIK ePROfile is discussed (‘How 
would you interpret and discuss this PROfile?’) and the pediatricians/practitioners 
receive different assignments concerning each case. If children report to have 
problems, pediatricians/practitioners have different options to choose from, for 
example to give advice or to make a referral to the psychosocial department. 
After the demonstration of the cases, the skills of the pediatrician depicted on 
the DVD are evaluated and the pediatricians/practitioners receive a list of key 
reminders to assist in the use of the KLIK ePROfile 46,48. After the training session, 
the pediatricians/practitioners receive a syllabus, presenting the decision tree, an 
example of the KLIK PROfile, a paper with a summary of the acquired information 
(reminders) and theoretical background articles. 

In addition, patients and parents should be reminded that they can play an 
active role in discussing their completed PROfile.

Incorporating the KLIK ePROfile in the electronic chart
Discussing the KLIK ePROfile is tied to a consultation with the pediatrician or 
multidisciplinary team. Currently, the KLIK ePROfile is not integrated into the hospital’s 
electronic patient chart. Pediatricians or the members of the multidisciplinary team 
retrieve the KLIK ePROfile from the KLIK website; this KLIK website is not linked to the 
existing electronic patient systems. We chose for a web-based application to be able to 
use the KLIK ePROfile in different hospitals, but in the future it would be desirable to 
have the KLIK ePROfile directly available in the electronic patient systems. Depending 
on the development of these new systems, it is necessary to adapt KLIK in the future.
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eKLIK PROfile on other electronic devices
For the small number of patients without direct access to the internet at home or for 
those who did not complete the questionnaires at home, it is possible to complete 
the questionnaires at the outpatient clinic direct before the consultation with the 
pediatrician. These patients are assisted by a member of the KLIK team and can 
complete the questionnaires on a regular PC in the outpatient clinic or on a laptop 
or iPad in the waiting room. A KLIK app would be a valuable addition to the existing 
methods on how the PROs are collected, especially for adolescents, because the 
majority of adolescents in the Netherlands have a smartphone and therefore can 
easily get access to internet on their phones. 

Evaluation of the implementation
To get insight in the implementation process, it is important to study this process. 
In our hospital, we are currently using a quasi-experimental design to conduct 
implementation research within pediatric oncology practice: the IMPROVE 
(Implementation of Patient Reported Outcomes Via Electronics in pediatric oncology) 
study. Different pediatric oncology centers recently started to implement KLIK as 
part of their standard care for inpatient patients by means of a plan-do-study-act 
cycle 63. An extra challenge is the implementation of the KLIK PROfile during active 
treatment. During this study, KLIK is constantly evaluated and adapted if necessary. 

Figure 3. an overview of all (future) KLIK users

WWW.HETKLIKT.NU WHO USES KLIK ePROfile?WHO GIVES INFORMATION?

PEDIATRICIAN

NURSE

PSYCHOLOGIST

SOCIAL WORKER

PHYSIOTHERAPIST

EDUCATIONAL FACILITY

THE CHILD

THE PARENT
About the child

About themselves

THE TEACHER
About the child

SIBLINGS
About themselves
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To evaluate this new implementation method, we monitor the process in terms of 
registration, uptake-rate, characteristics of the users, facilitating and obstructing 
factors and satisfaction with the implementation of oncologists, parents and children. 
The implementation takes place in three different pediatric oncology settings. The 
logistics of each individual center has to be taken into account to achieve the optimal 
effect of discussing PROs. As a result, we can make meaningful changes in the process 
to make KLIK-oncology as feasible as possible and patients/parents/pediatrics may 
directly benefit from these changes 53. 

For the evaluation of KLIK in daily clinical practice, evaluation questionnaires are 
available on the website. After a patient has used the KLIK website for one year, the 
patient and parents are asked to complete the questionnaires about the (use of the) 
KLIK website and the ePROfile. Pediatricians/practitioners are asked to evaluate KLIK 
after using KLIK for one year during a focus group meeting. Some multidisciplinary 
teams evaluate KLIK with pre- and post-test measurements because they want to 
evaluate the implementation from the beginning.

The selection of PROMs for use in clinical practice
There are several considerations regarding which questionnaires to use; generic 
or disease-specific questionnaires, profile or preference-based measures, single 
or multi-item scales and static or dynamic questionnaires 53. The basis of the KLIK 
ePROfile is a generic HRQOL questionnaire. We included the TAPQOL (TNO-AZL 
Preschool children Quality of Life) 64,65 and the PedsQL Generic Core Scale (Pediatric 
Quality of Life Inventory) 66,67. The TAPQOL is used for parents of children ages 0 
to 5 years (proxy-report). The PedsQL self-report form is used for children ages 8 
to 18 years; parents of children ages 6 to 7 complete the PedsQL proxy-report. We 
chose these questionnaires because they have been proven to be valid, sensitive to 
changes over time, easy to administer, and well capable of being transformed into an 
ePROfile. Besides the generic HRQOL questionnaires, there are many other, disease-
specific, validated HRQOL questionnaires available on the KLIK website (table 5). We 
included disease-specific HRQOL questionnaires for specific patient groups, because 
this enables comparison with healthy norm scores as well as with population-specific 
scores. 

The main focus of the use of the KLIK ePROfile was a psychosocial monitoring 
tool. The purpose of monitoring is to help pediatricians, patients and parents to 
discuss HRQOL issues systematically and to identify problems; the KLIK ePROfile 
is a communication aid. Thus, during the studies and implementation, no cut-off 
scores were used, and the scale mean scores of the healthy norm population were 
only handed over to the pediatrician to give them a sense of how the child scored 
compared to healthy peers. In addition, psychosocial screening tools are used for 
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diagnostic purposes and should only be estimated by a trained clinician, for example 
the psychologist of the specific multidisciplinary team. At the KLIK website, all users 
have different rights to see the different questionnaires.

At this point, we have added questionnaires to the KLIK website measuring 
concepts other than HRQOL, such as coping, illness perception, vulnerability and 
functional status. 

Feedback of the PROs 
Based on the opinion of different pediatricians 61, the questionnaires used at the 
KLIK website are presented to the pediatrician on item level and in a graph. There 

Table 5. Questionnaires in KLIK available at January 2013

CHILD
HRQOL Generic

Pediatric Quality of Life Inventory (PedsQL) 66,67

PedsQL Fatigue module 68,69

HRQOL Disease-specific

PedsQL Transplant module: nephrology 70

PedsQL Cancer module: oncology 71

Childhood Health Assessment Questionnaire (CHAQ): rheumatology 72,73

Dutch Defecation Questionnaire (DDL): gastroenterology 74

Questionnaire Juvenile Idiopathic Arthritis *

Medication and appearance after kidney transplant *

Medication and transition questions HIV *

Psychosocial screening tools

Strengths and Difficulties Questionnaires (SDQ) 75,76

Children’s Revised Impact of Event Scale (CRIES) 77

Child Behavior Checklist (CBCL) 78 

Other

Course of Life questionnaire (LVJV/CoL) 12

Questions about school *

Evaluation of the KLIK ePROfile *

PARENTS

HRQOL Generic about child

TNO-AZL Preschool children Quality of Life (TAPQOL) 64

Pediatric Quality of Life Inventory (PedsQL) 66,67 

PedsQL Fatigue module 

HRQOL Disease-specific about child

PedsQL Transplant module: nephrology 70

PedsQL Cancer module: oncology 71

Childhood Health Assessment Questionnaire (CHAQ): rheumatology 72

Psychosocial screening tools about child
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are several ways to provide this feedback of PROs. For example, PROs shown in a 
histogram, PROs with the use of signs when the scores are alarming or by providing 
the sum scores on a questionnaire. In all cases, it is important to use questionnaires 
with good psychometric properties. Once a questionnaire is selected to collect PROs, 
it is important to know whether the questionnaires are valid to measure changes over 
time or to provide scores on the level of an individual patient 94. 

At the moment, more than 40 questionnaires are available into the KLIK website. 
Most of the questionnaires are well validated and reliable. However, it is challenging 
to find the appropriate questionnaires. Therefore, it is necessary that questionnaires 
for (young) patients and parents are being evaluated in an ongoing process. Currently, 
we are using the KLIK website in different illness groups and as a consequence it will 
be possible in the near future to compare a PRO with the scores of chronically ill peers 
or even with peers with the same illness. 

In addition, it is important to consider that the questionnaires used in pediatrics 
have different versions for each age group, including other norm scores. With the KLIK 
website, we now differentiate between the different questionnaires by providing the 

Strengths and Difficulties Questionnaires (SDQ) 75,76

Behavior Rating Inventory of Executive Function (BRIEF) 79

Questionnaire for Behavioral Problems in Children (VvGK) 80

Children’s Revised Impact of Event Scale (CRIES) 77

HRQOL Generic about parent

TNO-AZL Questionnaire for Adult Health-Related Quality of Life (TAAQOL) 81

Psychosocial screening tools about parent

Distress Thermometer for Parents (DT-P) 82 

Hospital Anxiety and Depression Scale (HADS) 83,84

Parental Stress Index (NOSIK/PSI) 85,86

Psychological Assessment Tool (PAT) 87

Pediatric Inventory for Parents (PIP) 88

The self-rating scale for post traumatic stress disorder 89

Child Vulnerability Scale (CVS) 90,91

Social Support Scale (ISB) 92,93

Illness Cognition Questionnaire for chronic diseases (ZCL/ICQ) 93

Other

Evaluation of the KLIK ePROfile *

Socio-demographic questionnaire *

PEDIATRICIAN

VAS pain and VAS well-being 72

Evaluation of the KLIK ePROfile *

 * self-composed questionnaire
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norm scores from the different age groups when a patient gets older and completed 
two versions of one questionnaire (figure 4a). In the developmental perspective of 
a child, it would be more informative to provide the feedback as one line with on 
both sides the norm line with the SD for all ages, such as the growth curves used by 
pediatricians (figure 4b).

Finally, as previously described, we are working on the translation of the PROMIS 
questionnaires. In the near future, we will add the PROMIS questionnaires to the KLIK 
website. However, not all questions on the PROMIS questionnaires will be answered 
by a child, because these are computer adaptive tests and therefore the feedback of 
these questionnaires will be very different from the existing KLIK PROfile. The most 
easy and informative way to feed back these questionnaires to a pediatrician needs 
to be investigated.  

Figure 4a. feedback with two different norm lines Figure 4b. feedback with one norm line

Considerations regarding the use of PROs  
The measurement of PROs in clinical practice is an important aspect and a great 
addition to medical care. The administration of PROs serves several purposes. For 
example, to improve the HRQOL of an individual patient by using PROs in clinical 
practice, which is the main goal of the KLIK website. Besides that goal, PROs are 
increasingly used as a quality indicator and/or as an evaluation tool for departments, 
treatments (clinical trials), health institutions or for the evaluation of an individual 
practitioner. For example, in the United Kingdom, they recently started using PROs to 
evaluate the quality of National Health Service care 95. With using PROs for different 
purposes, it is necessary to take into account that the burden for patients will increase 
if we will not collaborate in collecting the PROs. In the ideal situation, patients would 
complete a package of questionnaires at one point, and this information would be 
used in clinical practice, in clinical trials and to evaluate a department or health 
institution. 
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Incorporating mental e-health with the KLIK website 
In the Emma Children’s Hospital, the psychosocial department is well represented and 
for the medical staff it is easy to make a referral to a social worker or psychologist. 
Unfortunately, this is not the case in all children’s hospitals in the Netherlands. 
Therefore, providing links to general online mental health care programs and 
interventions, but which are not specifically developed for parents of a chronically ill 
child, would be a great addition to the KLIK website. 

In addition, it would be interesting to have tailored interventions available, for 
children with a chronic illness and their parents, when a child or parent reports to have 
problems. These interventions could range from accessible psycho-education to an 
online intervention group based on problem-solving therapies, even individual cognitive 
behavioral therapy. There are several options for providing these interventions online, 
for example, with the use of a game (serious gaming) for the children or with a link to 
the cyber clinics (www.cyberpoli.nl), a website about post-traumatic medical stress 
(www.nahetziekenhuis.nl) or to the website of Emma@Work (www.emma-at-work.
nl). If parents or children need more than psycho-education or support, the online 
‘Op Koers’ program, developed in the Emma Children’s Hospital, would be a good 
intervention to offer. In conclusion, with the use of online interventions available at 
the KLIK website, it is possible to provide tailored care for those parents and children 
who most need and want it. 

Independent use of KLIK in pediatric clinical practice
The most important challenge we face in the near future is the implementation of 
the KLIK ePROfile without the support of the KLIK team. During the start of the 
implementation, the KLIK team supports the multidisciplinary teams. However, in the 
long run, every department has to use the KLIK website without this support. KLIK has 
to become a routine in the outpatient clinics. 

To achieve independent use of the KLIK website, several factors play a role, at the 
level of the professional, the health care team, the hospital, and the patient 42,52. At 
the level of the professional, time and resource constraints are frequently mentioned 
obstacles for implementing PROs 96. It is therefore essential that pediatricians realize 
that the use of the KLIK ePROfile does not lengthen the consultation 39. 

At the level of the team, motivation is an important factor. If the medical staff is 
not enthusiastic about the use of ePROs in clinical practice, implementation is being 
obstructed 96. All members of the team should fully support the use of KLIK. 

At the level of the hospital, the following barriers are present: doubts about the fit 
within the clinical workflow and reimbursement obstacles 96. Regarding the workflow, 
it is very important to guide the implementation process and to add the KLIK ePROfile 
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to the electronic patient chart in the future. This will contribute to fitting the KLIK 
ePROfile in the workflow. 

At the level of the patient, language and literacy could be a barrier. To enable 
the use of KLIK for parents and children for whom Dutch is not their native language, 
the entire KLIK website is available in English. The ‘main’ questionnaire (PedsQL) is 
available in eight different languages. In the near future, illiterate patients will be able 
to play an audio version of the text on the website. Last but not least, patient barriers 
can be overcome by giving direct feedback to patients after they have completed the 
questionnaires, for them to understand the goal and motivate them to complete the 
questionnaires again before their next visit. 

Finally, capable web designers are essential, as they are responsible for ongoing 
adaptation of the KLIK website. In addition, to simplify the KLIK website, the web 
designers are working on the development of a KLIK app for smart phones and tablets. 

Conclusions
In this thesis the results of the three dimensions of using Patient Reported Outcomes 
(PROs) in pediatrics are presented; PROs, ParROs and PROs in pediatric clinical 
practice. The chapters in this thesis together constitute the model of knowledge 
(figure 1). Researching PROs as an outcome gave us insight in the lowered HRQOL 
of children, adolescents and young females with JIA. To gain more insight in the 
outcomes of parents (ParROs) of a chronically ill child, we conducted two studies and 
we found that these parents report a high level of anxiety and depression. A short 
screening-tool was not available; so we developed the valid and reliable DT-P.

To pay systematically attention to children and adolescents with a chronically 
illness, we developed a KLIK ePROfile to use in pediatric clinical practice and studied 
the effectiveness of this intervention. The intervention showed to be effective on the 
discussion of psychosocial and emotional topics. In addition, pediatricians reported 
to be more satisfied about the provided care with the use of the ePROfile. For those 
reasons, we started to implement the KLIK ePROfile in pediatric clinical practice. 

It is a challenge to achieve the optimal use of the KLIK ePROfile in pediatric clinical 
practice. The first steps of implementing this in clinical practice are made, but we 
still have many future goals. As far as we know, KLIK is the only web-based application 
for the use of ePROs that is implemented in daily pediatric clinical practice in the 
world. To keep providing chronically ill children with tailored care, we will continue to 
improve the KLIK system and evaluate the use of KLIK. 

Based on our experience, we can state that the implementation of the KLIK 
ePROfile in daily clinical pediatric practice is feasible, workable and that the users 
are enthusiastic and optimistic about the use of KLIK. More and more pediatricians 
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want to work with the KLIK system and we are expanding the use of KLIK for different 
patient groups and hospitals in the Netherlands and abroad. KLIK is available for other 
hospitals upon payment of a required yearly fee. 

With the use of the feasible and effective KLIK website, we can systematically 
pay attention to PROs and ParROs in pediatric clinical practice, and hope that many 
children and parents will profit from this application in the future. This is because all 
chronically ill children and their parents have the right to get systematic attention to 
their HRQOL, psychosocial functioning, and the implications of their disease on their 
daily lives and development.

Key messages

Patient Reported Outcomes
1. HRQOL of Dutch children with JIA is low.
2. 50% of the children with JIA have an impaired HRQOL. 
3. Important predictors of impaired HRQOL are physical ability, pain, school 

absence and subjective burden of medication use.
4. Young female beneficiaries with JIA have a delayed psychosocial developmental 

trajectory and an impaired HRQOL.

Parent Reported Outcomes
1. HRQOL of parents of children with JIA is comparable to parents of a healthy 

child.
2. Parents of a child with JIA perceive their children as very vulnerable.
3. Almost one third of mothers of a chronically ill child reports clinically significant 

anxiety, and almost one fourth of the mothers reports clinically significant 
depression. 

4. Practical problems in daily life and parenting stress have the strongest 
association with parental anxiety and depression. 

5. The Distress Thermometer for Parents (DT-P) is a valid screening-tool which is 
usable in pediatric settings.

The use of PROs in daily clinical practice
1. The web-based application KLIK to systemically monitor HRQOL problems in 

pediatric clinical practice is effective in increasing discussion about psychosocial 
topics and satisfaction with the provided care by the PR.

2. Patient Reported Outcomes (PROs) and Parent Reported Outcomes (ParRos) are 
essential outcomes in pediatric practice.
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Als gevolg van de vooruitgang in de medische zorg is de prevalentie van chronische 
ziekten bij kinderen wereldwijd toegenomen. In Nederland groeit minstens 14% van 
de kinderen op met een chronische ziekte (dit zijn ongeveer 500.000 kinderen). 
Als onderdeel van de medische behandeling krijgen deze kinderen te maken met 
frequent ziekenhuisbezoek of opname, pijnlijke medische ingrepen, medicijn 
gebruik, schoolverzuim, en beperkingen in hun dagelijks leven. Dit kan voor deze 
kinderen negatieve gevolgen op korte én lange termijn hebben. Voorbeelden 
hiervan zijn cognitieve, emotionele, sociale en gedragsproblemen en een lagere 
gezondheidsgerelateerde kwaliteit van leven (KvL).

Een chronische ziekte tijdens de kindertijd kan bovendien een negatieve invloed 
op de hebben op de “levensloop” van een kind. Het is moeilijker voor chronisch zieke 
kinderen om hun leeftijdgerelateerde mijlpalen te behalen (zoals het leggen van 
contacten buiten het gezin, deelnemen aan sociale of sportieve activiteiten of om 
hun zelfstandigheid te ontwikkelen). Hun levensloop is daarom, in vergelijking met 
leeftijdsgenoten, vaak vertraagd.

Een chronische ziekte heeft impact op het hele gezin, vooral op de ouders die 
de zorg dragen voor het zieke kind. Als gevolg van de verbeteringen in de medische 
zorg, is het aantal gezinnen dat leeft met een chronisch ziek kind ook toegenomen. 
Daarom is het belangrijk om te onderzoeken wat de negatieve uitkomsten zijn van 
een chronische ziekte voor zowel de kinderen zelf als voor hun ouders. Daarnaast 
is het van belang om interventies te ontwikkelen om deze kinderen en ouders te 
ondersteunen.

Dit proefschrift richt zich voornamelijk op kinderen, adolescenten en 
jongvolwassenen met JIA (Juveniele Idiopathische Artritis). JIA kenmerkt zich door 
chronische gewrichtsontstekingen (artritis), waarvan de oorzaak onbekend is en deze 
ontstekingen beginnen vóór de leeftijd van 16 jaar. Kinderen met JIA worden beperkt 
in het functioneren als gevolg van hun ziekte; zij hebben onder meer last van gewricht- 
en spierpijnen, verminderde beweeglijkheid in hun gewrichten, ochtendstijfheid en 
vermoeidheid. De mate waarin patiënten hier last van hebben verschilt per kind en 
per ziekte fase.

Eén van de belangrijkste onderwerpen van dit proefschrift is het meten van 
gezondheidsgerelateerde Kwaliteit van Leven (KvL) en de terugkoppeling daarvan naar 
de kinderarts. Gezondheidsgerelateerde KvL omvat meestal het fysiek, emotioneel, 
sociaal en cognitief functioneren. De evaluatie van KvL is essentieel, om een volledig 
beeld van de invloed van de ziekte op het leven van een kind te krijgen. 
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Dit proefschrift bestaat uit drie hoofdthema’s:
1. Patient Reported Outcomes (PRO’s)
2. Parent Reported Outcomes (PaRO’s)
3. De terugkoppeling van elektronische Patient Reported Outcomes (ePRO’s) in de 

pediatrische klinische praktijk

Patient Reported Outcomes
Het is mogelijk om inzicht krijgen in het psychosociale functioneren en de KvL van 
kinderen met een chronische ziekte met behulp van Patient Reported Outcomes 
(PRO’s). PRO’s zijn antwoorden op vragenlijsten direct gerapporteerd door de patiënt 
zonder tussenkomst van een andere persoon. 

Het eerste deel van dit proefschrift, waarin Patient Reported Outcomes worden 
beschreven, gaat over onderzoek naar het psychosociaal functioneren en de KvL 
van kinderen, adolescenten en jongvolwassenen met JIA en wordt gepresenteerd in 
hoofdstuk 2 en 3. In hoofdstuk 2 hebben we de KvL van alle kinderen en adolescenten 
met JIA in Amsterdam onderzocht. Deze studie toont aan dat de 152 patiënten met 
JIA een significant lagere KvL rapporteren op bijna alle KvL domeinen in vergelijking 
met hun leeftijdsgenoten. Deze lage KvL hangt niet samen met de door de kinderarts 
gerapporteerde ernst van de ziekte of met de duur van de ziekte. Vier factoren 
blijken echter wel sterk gerelateerd aan een verminderde KvL: de functionele 
beperkingen, pijn, het schoolverzuim en door de patiënt ervaren last van het gebruik 
van medicijnen. Onze studie toont aan dat meer dan de helft (47–57%) van de kinderen 
en adolescenten met JIA een verminderde KvL heeft in vergelijking met 16% van hun 
leeftijdgenoten. Op basis van de resultaten van ons onderzoek concluderen we dat de 
meeste patiënten met JIA risico hebben op een verlaagde KvL.

Hoofdstuk 3 beschrijft de levensloop en de KvL van jonge vrouwen met JIA die 
aanspraak maken op de WAJONG-uitkering. De WAJONG-uitkering is bedoeld voor 
mensen die voor hun 17e verjaardag of tussen hun 18e en 30ste verjaardag tijdens het 
volgen van een studie arbeidsongeschikt zijn geworden. Ons onderzoek rapporteert 
een significant lagere KvL op bijna alle domeinen bij jonge vrouwen met JIA. Deze 
studie toont ook aan dat de levensloop van jonge vrouwen met JIA met een WAJONG-
uitkering is vertraagd. Deze jongvolwassenen vrouwen bereiken minder mijlpalen of 
bereiken de mijlpalen op latere leeftijd in vergelijking met hun leeftijdsgenoten. De 
jonge vrouwen met JIA waren minder vaak lid van een sportclub, hadden minder 
vaak een beste vriend(in), brachten minder tijd door met vrienden, gingen niet of op 
latere leeftijd voor het eerst naar een café of discotheek en hadden niet of op latere 
leeftijd voor het eerst een intieme relatie met een vriend(in) vergeleken met hun 
leeftijdgenoten. 
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De resultaten van deze beide onderzoeken onderstrepen dat het voor kinderen, 
adolescenten en jongvolwassenen met JIA een grotere uitdaging is om de mijlpalen in 
de ontwikkeling te behalen en dat zij een lage KvL ervaren. Daarom is het van belang 
dat er systematische aandacht komt voor de KvL en het psychosociaal functioneren 
van kinderen en adolescenten met JIA.

Parent Reported Outcomes
Het is bekend dat ouders van een chronisch ziek kind vaak stemmingsproblemen, 
angst, lichamelijke problemen en cognitieve problemen rapporteren en een gevoel 
van gebrek aan controle ervaren als gevolg van de ziekte van hun kind. Deze ouders 
hebben eveneens een verhoogde kans op meer stress en een lagere KvL dan ouders 
van gezonde kinderen. Daarom is het van belang inzicht te krijgen in het emotioneel 
functioneren van deze ouders, om vervolgens interventies te ontwikkelen om hen te 
ondersteunen. Het identificeren van ouders met veel stress of ouders die het risico 
lopen op veel stress kan ingewikkeld en tijdrovend zijn. De meeste vragenlijsten 
voor ouders zijn niet gericht op de gevolgen van de zorg voor een chronisch ziek 
kind. Een kort screeningsinstrument dat de mate van ouderlijke stress detecteert, 
aanknopingspunten voor interventies geeft en het functioneren van ouders over de 
tijd in beeld kan brengen, is daarom een belangrijke toevoeging op de bestaande 
vragenlijsten.

Het tweede deel van dit proefschrift gaat over Parent Reported Outcomes en wordt 
gepresenteerd in hoofdstuk 4, 5 en 6. Hoofdstuk 4 toont aan dat de KvL van ouders 
van kinderen met JIA vrijwel vergelijkbaar is met de KvL van ouders van gezonde 
kinderen. Ouders van kinderen met JIA scoren lager op het domein ‘fijne motoriek’ 
en hoger op het domein ‘sociaal functioneren’. Ouders van kinderen met JIA met 
actieve gewrichtsontstekingen rapporteren een lagere KvL in vergelijking met ouders 
van kinderen met JIA zonder actieve gewrichtsontstekingen. Vooral op de domeinen 
‘dagelijkse activiteiten’, ‘cognitief functioneren’ en ‘depressieve gevoelens’ scoren 
ouders van kinderen met actieve gewrichtsontstekingen lager. Daarnaast blijkt uit 
deze studie dat ouders van kinderen met JIA hun kind als kwetsbaarder zien in 
vergelijking met ouders van een gezond kind en ook in vergelijking met ouders van 
een kind met een andere chronische ziekte. Meer dan 30% van de ouders van een 
kind met JIA scoorde in het klinische gebied (verhoogde kwetsbaarheidsbeleving) 
vergeleken met 7% in de groep van ouders van een chronisch ziek kind. Deze verhoogde 
kwetsbaarheidsbeleving van ouders van een kind met JIA blijkt vooral geassocieerd 
met een kortere ziekteduur en meer functionele beperkingen van hun kind.

Naast de KvL en kwetsbaarheidsbeleving van ouders van een kind met JIA, 
onderzochten we ook de mate van angst en depressie in een grote steekproef van vaders 
en moeders van een chronisch ziek kind. Dit wordt beschreven in hoofdstuk 5. Deze 
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resultaten tonen aan dat ouders van een chronisch ziek kind beduidend meer angst en 
depressie ervaren dan een referentiegroep van ouders met een gezond kind. Bijna een 
kwart tot één derde van de moeders van een chronisch ziek kind rapporteert een hoge 
mate van angst en depressie. De percentages van vaders van een kind met JIA verschilden 
niet met de percentages van vaders met een gezond kind. Praktische problemen 
in het dagelijks leven en ouderlijke stress bleken het sterkste samen te hangen met 
gerapporteerde angst en depressie bij ouders. Ziektegerelateerde kenmerken van het 
kind, zoals opname in het ziekenhuis, ernst van de ziekte, de duur van de ziekte van het 
kind en het gebruik van medicatie blijkt niet gerelateerd te zijn aan ouderlijke angst en 
depressie.

Het identificeren van ouders met stress, angst en depressie is erg belangrijk. 
Daarom hebben we een screeningsinstrument dat beschikbaar is voor volwassen 
patiënten met kanker aangepast voor ouders met een chronisch ziek kind en deze de 
Last Thermometer voor Ouders (LTO) genoemd. De LTO bestaat uit een thermometer 
waarop ouders op een schaal van 0 tot 10 kunnen aangeven hoeveel stress zij ervaren 
en 6 probleemdomeinen waarop ouders kunnen aangeven of ze ergens wel of geen 
problemen mee hebben. De ontwikkeling en validatie van de LTO bij ouders van een 
chronisch ziek kind wordt beschreven in hoofdstuk 6. De LTO blijkt een betrouwbaar 
en valide instrument voor het meten van stress bij ouders van een chronisch ziek 
kind. De LTO is matig tot sterk gecorreleerd met zowel de HADS (angst en depressie 
vragenlijst) en de PSI (een vragenlijst over ouderlijke stress). Dit duidt op een goede 
convergente validiteit. Op de Thermometerscore (één-item vraag) blijkt een cut-off 
score van 4 (range 0-10) de meest optimale sensitiviteit en specificiteit te hebben ten 
opzichte van de HADS. Volgens deze cut-off score rapporteert 47% van de ouders met 
een chronisch ziek kind verhoogde stress.

De terugkoppeling van elektronische Patient Reported Outcomes 
(ePRO’s) in de pediatrische klinische praktijk
KvL vragenlijsten worden vaak gebruikt om informatie over een specifieke groep 
patiënten te verzamelen. Tegenwoordig worden KvL vragenlijsten in toenemende mate 
gebruikt in de dagelijkse klinische praktijk. De PRO’s (antwoorden op vragenlijsten; 
het PROfiel) worden verstrekt aan de arts om de communicatie tijdens een consult 
tussen patiënt en arts te faciliteren. Uit onderzoek naar het gebruik van PRO’s in 
de zorg voor volwassen patiënten blijkt dat systematische aandacht voor KvL in een 
klinische setting de communicatie tussen artsen en patiënten verbetert en een vroege 
herkenning van problemen vergemakkelijkt. Hoewel het oplossen van problemen in 
het sociaal en emotioneel functioneren niet het belangrijkste aandachtsgebied is van 
een arts is, kan alleen al het bespreken van KvL onderwerpen leiden tot een afname 
van negatieve gevoelens of gevoelens van onzekerheid bij de patiënt. 
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Vooral in de kindergeneeskunde, waar het om kinderen in ontwikkeling gaat, is het 
van belang om KvL en psychosociale problemen in de dagelijkse klinische praktijk te 
monitoren, zodat problemen op het gebied van het psychosociaal functioneren en in 
de ontwikkeling tijdig kunnen worden opgespoord en herkend. Het gebruik van PRO’s 
kan helpen om KvL te monitoren, problemen vroegtijdig te identificeren en de KvL te 
bespreken met kinderen met een chronische ziekte.

Er is nog weinig onderzoek gedaan naar de terugkoppeling van KvL, door middel 
van een PRO’s, in de kindergeneeskundige praktijk. Eén van die schaarse onderzoeken 
is de QLIC-ON studie. Dit onderzoek werd uitgevoerd door onze onderzoeksgroep 
tussen 2005 en 2009. Uit de resultaten van het QLIC-Onderzoek blijkt dat er door 
het gebruik van PRO’s meer tijd werd besteed aan het emotioneel en psychosociaal 
functioneren van het kind en dat emotionele problemen beter werden gesignaleerd 
tijdens consulten met het gebruik van het PROfiel in vergelijking met consulten 
zonder het gebruik van het PROfiel. Tijdens deze studie werden de KvL vragenlijsten 
ingevuld op de polikliniek direct vóór het bezoek aan de kinderoncoloog. Patiënten 
vulden de vragenlijsten in op een stand-alone laptop. Een geprinte versie van de 
PRO’s (het PROfiel) werd overhandigd aan de arts en besproken tijdens het consult. 
Deze methode bleek zeer tijdrovend en zorgde voor logistieke problemen, zoals het 
gebrek aan privacy of moeilijkheden bij het invullen als er gebrek aan ruimte op de 
polikliniek was. 

Het gebruik van computergestuurde programma’s via internet kon deze problemen 
ondervangen en bijdragen aan het gebruiksgemak van PRO’s in de klinische praktijk. 
Naar aanleiding van de ervaringen in het QLIC-ONderzoek en in het kader van de 
KLIK studie hebben we de website www.hetklikt.nu ontwikkeld. Via deze website 
kunnen kinderen en ouders thuis de KvL vragenlijsten invullen, in hun eigen tijd en in 
hun eigen omgeving. Artsen kunnen de uitkomsten (ePROfiel) online opvragen. Deze 
multicenter KLIK studie wordt beschreven in dit proefschrift. 

In het derde deel van dit proefschrift wordt het gebruik van PRO’s in de 
kindergeneeskundige klinische praktijk beschreven (hoofdstuk 7, 8, 9 en 10). De 
focus van dit derde deel ligt op de verschillende fasen van de KLIK interventie; de 
ontwikkeling, effectiviteit en implementatie. De ontwikkeling van de KLIK interventie 
is in twee stappen beschreven; in hoofdstuk 7 en hoofdstuk 8. Eerst wordt een 
gedetailleerde beschrijving gegeven van de ontwikkeling en de opzet van de QLIC-ON 
studie en de training voor kinderartsen in het gebruik van PRO’s. De ontwikkeling 
van de KLIK website was een belangrijke stap om van een stand-alone laptop naar 
een   web-based programma te gaan om online elektronische PRO’s te verzamelen. In 
hoofdstuk 8 beschrijven we het proces van de ontwikkeling van het KLIK ePROfile en 
de KLIK website. 

In hoofdstuk 9 worden de resultaten van de KLIK studie gepresenteerd. Onze 
studie toont aan dat het verstrekken van KvL gegevens van een JIA patiënt met 
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behulp van een KLIK ePROfiel aan de kinderreumatoloog leidt tot een toename van de 
gesprekken over het emotioneel en sociaal functioneren en van de tevredenheid van 
de kinderreumatoloog over de door hen geboden zorg. 

Op basis van de positieve resultaten van de QLIC-ON en KLIK studie vonden wij 
de implementatie van het gebruik van het KLIK ePROfiel in de klinische dagelijkse 
praktijk voor kinderen met verschillende andere chronische ziekten gerechtvaardigd. 
De implementatie van het KLIK ePROfiel in klinische praktijk, is een proces met 
verschillende uitdagingen, keuzes en kansen. Deze aspecten worden uitvoerig 
beschreven in de richtlijnen van de International Society for Quality of Life Research 
(ISOQOL). Hoofdstuk 10 bevat een grondige beschrijving van de implementatie 
van het KLIK ePROfiel in de dagelijkse klinische praktijk aan de hand van deze 
methodologische aanbevelingen uit de richtlijnen van ISOQOL.

Discussie en toekomstperspectieven
De hoofdstukken in dit proefschrift vormen samen een kennismodel; het identificeren 
van problemen, het ontwikkelen van interventies om die problemen aan te pakken, 
het onderzoeken van het effect van deze interventies en daarna het implementeren 
van effectieve interventies. Identificeren van problemen kan met behulp van Patient 
of Parent Reported Outcomes (hoofdstuk 2, 3, 4 en 5). Om inzicht te krijgen in het 
functioneren van de patiënten of ouders is het noodzakelijk om geschikte (valide en 
betrouwbare) vragenlijsten te ontwikkelen (hoofdstuk 6). Daarna is het van belang om 
interventies te ontwikkelen om de vastgestelde problemen op te lossen (hoofdstuk 7 
en 8). De effectiviteit van deze interventies dient te worden onderzocht (hoofdstuk 
9). Wanneer deze interventie bewezen effectief is, kan het onderdeel worden van de 
dagelijkse klinische zorg en geïmplementeerd worden (hoofdstuk 10). Het is noodzakelijk 
om de implementatie voortdurend te evalueren, de belangrijkste obstakels in het 
proces te identificeren, de uitvoering te verbeteren en indien nodig, vraagstukken die 
zich voordoen tijdens het implementatieproces verder te onderzoeken. De evaluatie 
van de implementatie is één van de belangrijke vervolgstappen in het KLIK proces. 
Tot slot, bevat hoofdstuk 11 de algemene discussie, de belangrijkste bevindingen, de 
tekortkomingen en de toekomstperspectieven van KLIK. 
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List of abbreviations

List of abbreviations
BMI  Body Mass Index
CAT   Computerized Adaptive Tests
CHAQ  Childhood Health Assessment Questionnaire
ClinROs  Clinician Reported Outcomes
CoL  Course of Life 
CVS  Child Vulnerability Scale
DT  Distress Thermometer
DT-P  Distress Thermometer for Parents
EMR  Electronic Medical Record
ePROs  electronic Patient Reported Outcomes
HADS  Hospital Anxiety and Depression Scale
HRQOL  Health Related Quality of Life 
IRT  Item Response Theory
ISOQOL  International Society for Quality of Life Research
JIA  Juvenile Idiopathic Arthritis 
KLIK  Kwaliteit van Leven In Kaart
ObsROs  Observer Reported Outcomes
ParROs  Parent Reported Outcomes
PAT  Psychosocial Assessment Tool
PedsQL  Pediatric Quality of Life Inventory
PPCV  Parental Perceptions of Child Vulnerability 
PR  Pediatric Rheumatologist 
PROMIS   Patient Reported Outcomes Measurement Information System
PROMs   Patient Reported Outcome Measurements
PROs  Patient Reported Outcomes
PSI  Parenting Stress Index
QLIC-ON  Quality of Life in Child Oncology
QOL  Quality of Life 
TAAQOL  TNO-AZL Questionnaire for Adult’s Health Related Quality of Life
TAPQOL  TNO-AZL Preschool Children Quality of Life
VAS  Visual Analogue Scale
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Dankwoord

Graag richt ik een woord van dank aan de personen die mij geholpen hebben bij de 
totstandkoming van dit proefschrift.

Ik bedank alle patiënten en hun ouders die hebben deelgenomen aan het KLIK 
onderzoek, het LTO onderzoek en het EMWA-JONG onderzoek voor jullie inzet, het 
trouw invullen van de vragenlijsten en jullie belangrijke feedback. 

Daarnaast wil ik mijn erkenning betuigen aan de kinderreumatologen. Het was heel 
prettig om met jullie samen te werken, dankzij jullie bereidheid om mee te denken, 
mijn mailtjes te beantwoorden en de vragenlijsten na de consulten direct in te 
vullen. Daarbij hebben jullie ook allemaal de tijd genomen om mij te helpen bij het 
doorwerken van de statussen en heb ik leuke herinneringen aan de dagen bij Reade. 
Marion, Merlijn, Mira, Koert, Joost en Taco, héél erg bedankt! 

De dames van de kinderpoli in zowel het AMC als het VUmc en de dames van het 
secretariaat van Reade bedank ik ook van harte voor het zoeken naar een geschikte 
ruimte als de KLIK lijsten niet thuis ingevuld waren, het helpen verzamelen van 
adresgegevens en de bereidwilligheid om alle statussen op te zoeken. In het bijzonder 
wil ik Bonnie Kluft bedanken voor haar ondersteuning in Reade.

Graag bedank ik natuurlijk Prof. dr. N.K. Aaronson, prof. dr. R.J.B.J. Gemke, 
prof. dr. J.B. van Goudoever, prof. dr. H.S.A. Heymans, prof. dr. H. Raat, prof. dr. 
M.A.G. Sprangers en dr. R. ten Cate voor de bereidheid om zitting te nemen in de 
promotiecommissie. 

En dan mijn dagelijkse begeleiders; Marion en Martha. Lieve Marion, dankjewel voor je 
begeleiding. Jouw betrokkenheid bij het onderzoek is zeer waardevol geweest, maar 
het bleek ook zo belangrijk om een kinderarts als kartrekker van KLIK te hebben. En 
dat was en ben jij zeker! Ik heb je hulp bij het formuleren van mooie Engelse zinnen, 
het doorlopen van de artikelen, het ontdekken van de kleine fouten en het doorlezen 
(doorworstelen) van de statussen ontzettend gewaardeerd. Bij ieder artikel dat ik 
schrijf, moet ik altijd aan jouw tips denken. Naast al je hulp, kijk ik met veel plezier 
terug op de lange donderdagmiddagen bij Reade. Je was betrokken bij het onderzoek, 
maar ook zeer geïnteresseerd in mij en mijn persoonlijke ontwikkeling. De KLIK-curry 
bij jou thuis was een groot succes. Ik waardeer het enorm dat je altijd de tijd voor 
mij hebt genomen!

Lieve Martha, jij ook bedankt voor je intensieve en waardevolle begeleiding! Maar 
bovenal bedankt dat je me zo enthousiast gemaakt hebt voor het doen van onderzoek 
binnen de pediatrische psychologie. Ik ben er trots op dat ik jouw eerste echte eigen 
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promovendus mag zijn (12e, maar toch eerste). Onze afspraken ontaarden vaak in 
een uitwisseling van enthousiaste nieuwe plannen en ideeën, maar ik denk dat als 
we terugkijken, we ook heel veel van deze plannen gerealiseerd hebben. En gelukkig 
zitten er nog genoeg in het vat. Naast de plezierige samenwerking, heb ik je ook op 
het persoonlijke vlak zeer gewaardeerd. Je reageerde altijd zo prettig als iets in het 
werk (of privé) anders liep dan ik wilde of hoopte, je toonde veel begrip en bood 
oplossingen. Maar vooral ontzettend bedankt voor de ruimte en het vertrouwen dat je 
me gegeven hebt om me te ontplooien, soms in het diepe te springen en mijn ideeen 
uit te werken. Hopelijk gaan we nog heel veel afspraken hebben onder het genot 
van cola light en snoepjes (sorry). Ik ben blij dat we kunnen blijven samenwerken op 
verschillende onderzoeksprojecten. En ik kijk uit naar het volgende onderzoeksetentje!

Beste Taco, dank je wel voor je waardevolle en kritische blik op mijn artikelen en 
dat je mij als promotor hebt willen begeleiden, maar ook voor je bereidwilligheid om 
dit psychosociale onderzoek te laten plaatsvinden op de afdeling kinderhematologie, 
immunologie en infectieziekten. 

Mijn dank gaat eveneens uit naar alle mede-auteurs voor het meelezen met de 
artikelen en de belangrijke feedback!

Lieve Vief, ik moet jou dubbel en dwars bedanken, vooral omdat je me hebt 
aangenomen en me hebt laten zien wat het inhoudt om promotieonderzoek te doen, 
maar daarnaast ook voor alle ontwikkelingen die aan de voet staan van KLIK. Zonder 
jouw inzet voor het QLIC-ONderzoek was KLIK niet op deze manier mogelijk geweest, 
jij bent tenslotte de ontwerper van het PROfiel!! Ik heb daarnaast natuurlijk genoten 
van al onze uitjes en vooral de zeldzame witte reiger zal ik nooit vergeten.

Lieve Heleen, wat vind ik het fijn als jij betrokken bent bij het schrijven van een 
artikel. Je bent zo nauwkeurig en behulpzaam. Je commentaar is altijd van 
toegevoegde waarde. Daarnaast ben ik blij dat ik nog gezellig met je in de kelder heb 
gezeten en hoop ik dat we nog veel mogen blijven samenwerken.

Beste Lûte en Sophia, jullie hebben je als masterstudenten psychologie enorm ingezet 
bij het werven van ouders voor de LTO validatie en HADS studie. Bedankt voor jullie 
bijdrage! 

Beste Anne-Sophie Darlington, bedankt voor je hulp bij het vertalen van de Last 
Thermometer voor Ouders. Dear Maria McCarthy, thank you for your input during the 
translation of the DT-P.
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Beste Floris en Thomas van Biomedia, ik weet zeker dat er geen websitebouwers 
zijn die zo snel en nauwkeurig werken als jullie. Ik ben jullie heel dankbaar voor 
de ontwikkeling van de KLIK website. Altijd alles is mogelijk en als het haast heeft, 
vandaag nog. Ik kan me voorstellen dat jullie soms helemaal gek van mij (ons) worden, 
maar jullie staan altijd klaar om de KLIK website te verbeteren. Ik hoop dat we nog 
heel lang kunnen samenwerken aan de uitbereiding van KLIK. 

Beste Lex van Artsen voor Kinderen, jij natuurlijk ook bedankt voor je betrokkenheid 
en je input bij de ontwikkeling van KLIK.

Beste Frits van Zonder Boter, bedankt voor de vormgeving van de website, het tot 
leven brengen van dr. KLIK en natuurlijk voor het ontwerpen van de kaft van dit 
proefschrift. 

Beste Chris Bor, bedankt voor het opmaken van de lay-out van dit proefschrift. Ik ben 
er heel erg blij mee!

Er is ook iemand die ik wil bedanken waarvan ik de naam niet weet. Ik ben de 
computer-man in Middelburg enorm dankbaar dat hij mijn externe harde schijf na een 
schrijfweek in Domburg gedeeltelijk heeft weten te redden en mij daarmee een hoop 
dubbel werk bespaard heeft. 

Lieve Marieke en Nikki, ik vond het zeer leerzaam en interessant om meer te weten en 
te lezen over de KvL van kinderen met een nieraandoening. Bedankt voor de prettige 
samenwerking; Die twee artikelen gaan er zeker komen!

Lieve Carline, wat was het fijn samenwerken met jou. Ik ben blij dat we de kans 
hebben gekregen de handen ineen te slaan en twee artikelen te schrijven. Als je 
terug bent, doen we snel weer een koffie.

Lieve Gitta, wat gezellig dat we elkaar via het TULIPS curriculum hebben leren kennen 
en dat we regelmatig een koffie doen. Ik zal de autorit naar Groningen niet snel 
vergeten, bedankt!

Lieve Marga en Michal, bedankt voor al jullie hulp, maar bovenal voor de gezelligheid 
op A3!

Lieve psychologen, bedankt voor jullie klinische blik en belangrijke input op de 
onderzoeksresultaten. In het bijzonder wil ik Vivian, Nienke en Liesbeth bedanken 
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voor de kans om mij meer te gaan richten op de patientenzorg en jullie begeleiding 
daarin. 

Naar aanleiding van het KLIK onderzoek, hebben we KLIK gelukkig kunnen uitrollen in 
de klinische praktijk. Hier dragen veel verschillende mensen aan bij, die ik ook heel 
graag wil bedanken. Ik wil beginnen met alle KLIK gebruikers. Ik bedank alle artsen, 
verpleegkundigen, psychologen, maatschappelijk werkers, diëtisten, fysiotherapeuten, 
logopedisten, verloskundigen en de educatieve voorziening die zo welwillend zijn om 
KLIK te gebruiken in hun zorg voor het (chronisch) zieke kind. 

Beste Hugo, heel erg bedankt voor je bereidwilligheid om je als ambassadeur van 
KLIK in te zetten voor de implementatie van KLIK. En natuurlijk ook voor je tip (en je 
vertrouwen) om mij in de zomer 2010 een subsidieaanvraag de deur uit te laten doen. 
Door deze subsidie werd het uiteindelijk mogelijk om met het KLIK project te starten!

Beste leden van de KLIK stuurgroep, bedankt voor jullie input en betrokkenheid bij de 
implementatie van KLIK. 

Beste Paul Enkelaar, bedankt voor de KLIK film.

Beste Albert Wijnen, wij willen KLIK graag uitrollen in verschillende ziekenhuizen en 
daarvoor is jouw hulp van groot belang. Dank je wel.

Lieve ome Paul, bedankt voor je hulp bij het opstellen van de tekst voor op de KLIK 
flyer, we hadden het zelf niet zo mooi kunnen verwoorden. 

Hedy & Perrine, Perrine & Hedy, altijd worden jullie in één adem genoemd, als de KLIK 
ondersteuning. Jullie zijn voor KLIK en voor mij van onschatbare waarde geweest in 
de afgelopen twee jaar. Zonder jullie had KLIK nooit zo kunnen groeien, bedankt voor 
jullie steun op meerdere vlakken, jullie enthousiasme en jullie ongelooflijke inzet. 

Lieve Hedy, wat ben jij een kracht achter de schermen. Je hebt je ontpopt tot 
zeer gedreven en betrokken onderzoeker, een zeer harde werker en ik heb er alle 
vertrouwen in dat je jouw promotieonderzoek naar het psychosociaal functioneren 
van ouders met een chronisch ziek kind met een geweldig resultaat zult afronden. Ik 
kijk uit naar het congresbezoek in New Orleans en onze roadtrip!

Lieve Perrine, Nellie, wat ben je toch een vrolijkerd. Behulpzaam en enthousiast (en 
ongeduldig J). Jouw betrokkenheid bij de kinderen met hemofilie is enorm, je reist 
het land door voor het spelen van het HCBT spel en ik kijk uit naar alles wat nog 
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komen gaat! Ik heb geen enkele twijfel dat jouw onderzoek een mooie promotie gaat 
opleveren. Ufootje doen?!

Ik kan me geen betere werkplek wensen dankzij mijn collega’s uit de Basement en 
daarom wil ik hen ook graag bedanken! Lieve Basement-Buren, lieve Hidde, Reinout, 
Anders, Anne-Fleur, Carline, Alice, Elske, Soa, Lies, Nicole, Sophie en Eva, wat is het 
toch gezellig in de kelder! Bedankt voor de leuke borrels, de etentjes en met klapper 
op de vuurpijl, de héérlijke lunch bij de McDonalds.

De kamers links en rechts van K01-139 zijn gezellig, maar de leukste kamer is toch 
echt de psychosociale! Lieve oude basement; lieve Maddie, Janneke, Heleen, Vief en 
Eef, bedankt voor de gezelligheid, de lol, de spelletjes en jullie energie! Lieve huidige 
basement; lieve Channie, Perrine, Hedy, Marieke, JPtje en Sasja, bedankt voor alles, 
jullie zijn ontzettend fijn om een hele dag om je heen te hebben. De berichtjes op 
onze groepswhatsapp zorgen regelmatig voor een hilarische en aangename afwisseling.

Lieve Channie, we houden het lang vol hè samen?! Ik snap niet dat je al zoveel jaar 
naast me kunt zitten, maar echt ik doe mijn best stil te zitten en ik heb al heel lang 
niet meer gezongen, zoals beloofd. Bedankt voor je luisterend oor en begrip. Ik ben 
heel blij dat je mijn collega bent! 

Lieve Tien, bedankt voor het meedenken, je PR adviezen, maar vooral voor het 
draaien van de plaatjes vanavond.

Lieve paranimfen, lieve Martine en lieve Marieke. Ik ben zo blij dat jullie vandaag 
naast mij staan. Lieve Tinus, het is al mijn tweede boek! Aan de eerste heb ik onze 
vriendschap te danken. Ik ben zo blij met een vriendin zoals jij. Zo ondernemend, 
relativerend en bovenal lief. De keuzes die je me voorlegt zijn er vaak oneindig veel, 
maar ik ben heel blij met alle leuke dingen die je initieert. Lieve Mariek, hetzelfde 
werk, dezelfde fiets, dezelfde broek, dezelfde jas en toen ook hetzelfde huis. Ik ben 
je zo dankbaar dat ik bij jou in huis mocht komen wonen. Al de bijzondere gesprekken 
op de fiets, thuis en op het werk, hebben bijgedragen aan onze vriendschap. Bedankt 
voor jullie hulp!

Tot slot, wil ik graag wat mensen bedanken die niet direct hebben bijgedragen aan 
mijn proefschrift, maar wel voor de nodige afwisseling hebben gezorgd en mij achter 
de schermen enorm hebben gesteund. 
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Lieve familie, lieve ooms en tantes, neven en nichten, bedankt voor jullie interesse en 
vertrouwen in mij. Lieve Freek, een bedankje voor jou in het bijzonder voor je steun, 
de onvergetelijke (grappige) momenten en de geweldige vakantie in de USA. 

Lieve oma A en oma B, jullie zijn beide op jullie eigen manier, heel sterke vrouwen. 
Bedankt dat jullie altijd zoveel interesse getoond hebben in mijn onderzoek en voor 
jullie opbeurende woorden. Wat zijn jullie fijne oma’s!

Ik wil graag mijn lieve vriendjes en vriendinnetjes, waar ik zo blij mee ben, bedanken. 
Mijn lieve vriendinnetjes uit Breda, de geweldige Naiades, mijn jaargenootjes, de lieve 
almanakkies, de gezellige groencie, mijn oud-huisgenootjes, mijn leuke vriendjes uit 
Breda, de meiden uit Syndey en mijn studiegenootjes. Bedankt voor jullie interesse, 
betrokkenheid, begrip en jullie steun, maar ook bedankt voor alle mooie momenten; 
de feestjes, de festivals, carnaval, jazz, de vakanties (bv Istanbul, Curaçao, Budapest 
en Ibiza) en de weekenden weg (bv Andijk, Zoutelande, Bergen aan Zee, Domburg, 
Knokke en London). Enorm bedankt voor jullie waardevolle vriendschap! 

En tot slot, het fijne, warme en gezellige gezin waarin ik ben opgegroeid. Lieve Rik 
en lieve Hilde, het is zo cliché, maar jullie zijn de liefste broer en zus die ik me kan 
voorstellen. Ik vind de goede band die wij hebben ontzettend speciaal. Billie, ik vind 
het zo gezellig en fijn dat je nu lekker met Philip in Amsterdam woont. Lieve Phillie, 
wat ben je een gezellige schoonbroer, het is altijd zo leuk als je erbij bent, alsof het 
nooit anders is geweest. Lieve Rikkie, als dit er allemaal op zit, gaan we weer snel een 
weekend Antwerpen plannen! 

Lieve papa en mama, bedankt voor al jullie steun, hulp, liefde en de fijne opvoeding. 
Dank jullie wel dat ik altijd heb mogen zijn wie ik ben of wil zijn, voor jullie vertrouwen 
en al die lieve woorden. Jullie staan onvoorwaardelijk voor me klaar, dat laten jullie 
keer op keer zien, ik kan me niet beter wensen. 
Ik hou van jullie.
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AMC Graduate School for Medical Sciences PhD Porfolio Summary of PhD training, teaching and 
parameters of esteem

Name: Lotte Haverman   

PhD period: August 2008 – March 2013  

Promotors: Prof. dr. M.A. Grootenhuis, Prof. dr. T.W. Kuijpers 

Co-promotor: dr. M.A.J. van Rossum 

Department: Psychosocial department, Emma Children’s Hospital, AMC

1. PhD training Year Workload ECTS

General courses 

Oral presentation in English 2011 0.8

Clinical Epidemiology 2010 0.6

Practical Biostatistics 2010 1.1

Scientific Writing in English for Publication 2009 1.5

Expert Management of Medical Literature 2008 0.2

Seminars, workshops and master classes

Hoe begeleid je promovendi 2012 0.4

Masterclass Jan Wallander, Emma Children’s Hospital, Amsterdam 2012 0.2

Masterclass Lamia Barakat, Emma Children’s Hospital, Amsterdam 2012 0.1

Masterclass of the EKZ Symposium 2011, Emma Children’s Hospital, 
Amsterdam

2011 0.5

Masterclass of prof. dr. Gordon Guyatt, Emma Children’s Hospital, 
Amsterdam

2011 0.5

NvK TULIPS PhD curriculum 2011-2012 4

Oral Presentations

Validation of the DT-P. Annual Conference of ISOQOL, Budapest, 
Hungary 

2012 0.5

QoL in pediatric daily clinical practice. 8th HOPE Congress, 
Amsterdam

2012 0.5

PROs in paediatric clinical practice. Conference in Paediatric 
Psychology, Oxford, UK

2012 0.5

Validation of the DT-P. Conference in Paediatric Psychology, Oxford, 
UK

2012 0.5

PROs; het meten van KvL in de klinische praktijk. Samen nog beter, 
Zeist

2012 0.5

Validation of the DT-P. Pediatrisch Psychologie Netwerk, Nijmegen 2011 0.5

KLIK; een interventie om tijdig problemen te signaleren. Symosium 
Nierstichting, Driebergen

2011 0.5

KvL in de Klinische praktijk: Verstrekken van PROs aan de 
kinderreumatoloog. NVKR, Utrecht

2009 0.5

KLIK: QoL in clinical practice. E-Mental Health summit Amsterdam 2009 0.5

An intervention program with Mild Mentally Restricted Adolescents. 
IISPA, Utrecht

2008 0.5

Poster Presentations

Anxiety and depression in parents of a chronically ill child. ISOQOL, 
Budapest, Hungary

2012 0.2

Validation of the DT-P of chronically ill children. Children’s congress, 
Amsterdam

2012 0.2
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HRQOL and Psychosocial Developmental Trajectory in Beneficiaries 
with JIA. ACR/ARHP, Chicago, USA

2011 0.2

Effectiveness of an innovative application to monitor HRQOL in 
paediatric rheumatology. ISOQOL, Denver, USA

2011 0.2

Behavioral functioning in children with Kawasaki disease. Pediatric 
Psychology congress, Nijmegen

2011 0.2

Effectiveness of an application to monitor HRQOL in paediatric 
rheumatology, EKZ symposium, Amsterdam

2011 0.2

At risk: Health Related Quality of Life in children and adolescents 
with JIA. PRES congress, Valencia

2011 0.2

Patient reported Outcomes (PROs) in clinical practice: who will profit 
next? EKZ symposium, Amsterdam

2010 0.2

Health related quality of life in children and adolescents with JIA. 
ISOQOL, New Orleans, USA

2009 0.2

HRQOL in clinical practice – providing PROs to the pediatric 
rheumatologist. Pediatric Psychology congress, Amsterdam

2009 0.2

(Inter)national conferences

Amsterdam Pediatric Symposium, Amsterdam 2008 - 2012 2.5

International Society for Quality of Life Research (ISOQOL), New 
Orleans (USA), Denver (USA), Budapest (Hongary)

2009-2012 3

Samen nog beter 3, Zeist, the Netherlands 2012 1

Dutch Pediatric Psychology Network conference, Amsterdam, 
Nijmegen 

2009-2011 2

Digibeet of digipeut. Psychotherapie en de digitale wereld, Congres 
VKJP. Driebergen

2009 1

E-Mental Health Summit Amsterdam, the Netherlands 2009 1

II. Teaching Year Workload ECTS

Lecturing

KLIK education for paediatricians. Emma Children’s Hospital and VU 
Medical Center

2009-2013 2

Workshop PTSD in children after PICU admission and the DEF toolkit. 
Conference in Paediatric Psychology, Oxford, UK         

2012 1

Supervising

Hedy van Oers, PhD student 2012 4

Perrine Limperg, PhD student 2012 4

Sophia Barrow, masterthesis psychology, Validation of the LTO in 
parents of premature infants

2010-2011 1

Lûte Kaales, masterthesis psychology, Validation of the LTO for 
parents with a chronically ill child

2010-2011 1

III. Parameters of esteem Year Workload ECTS

Grants 

Sterrenfonds. 8 Ipads for the KLIK implementation 2012

Student scholarship for the Annual Conference of the ISOQOL 
Researchers, ISOQOL Budapest, Hongary 

2012

Spinoza grant. University of Amsterdam for visiting the ISOQOL 
Annual Conference 2011, Denver

2011

Nierstichting. Implementation of the KLIK project in the care of 
children with Nefrological problems

2010
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Pfizer pharmaceutics. Implementation of the KLIK project in the care 
of children with JIA

2010-2012

Stichting Agis in combination with Stichting Steun Emma. 
Implementation of the KLIK project 

2012-2014

Awards and  Prizes

Finalist Student Oral Presentation award 2012

First poster price. International conference in Paediatric Psychology 
in Europe, Oxford, UK

2012

Other

Boardmember of the Dutch ISOQOL 2012 1

Member of the Pediatric PROMIS research group 2011-2012 1

Boardmember of the Dutch Pediatric Psychologists Network 2010-2011 1
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This thesis
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Haverman L, Grootenhuis MA, van den Berg JM, van Veenendaal M, Dolman KM, Swart 
JF, Kuijpers TW, Van Rossum MA. Predictors of health-related quality of life in children 
and adolescents with juvenile idiopathic arthritis: results from a Web-based survey. 
Arthritis Care Res. 2012;64:694-703.

Haverman L, Verhoof EJ, Maurice-Stam H, Heymans HS, Gerlag DM, Van Rossum 
MA, Grootenhuis MA. Health-related quality of life and psychosocial developmental 
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