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Objective: To develop and face-validate population-level indicators for potential 

appropriateness of end-of-life care, for children with cancer, neurological conditions, and 

genetic/congenital conditions, to be applied to administrative health data containing 

medication and treatment variables. 

Study design: Modified RAND/University of California at Los Angeles (RAND/UCLA) 

appropriateness method. We identified potential indicators per illness group through systematic 

literature review, scoping review, and expert interviews. Three unique expert panels, a cancer 

(n=19), neurology (n=21), and genetic/congenital (n=17) panel, participated in interviews and 

rated indicators in individual ratings, group discussions, and second individual ratings. Each 

indicator was rated on a scale from 1 to 9 for suitability. Consensus was calculated with 

Interpercentile Range Adjusted for Symmetry formula. Indicators with consensus about 

unsuitability were removed, those with consensus about suitability were retained, those with 

lack of consensus deliberated in the group discussion. Experts included pediatricians, nurses, 

psychologists, physiotherapists, pharmacologists, care coordinators, general practitioners, 

social workers from hospitals, care teams, and general practice.  

Results: Literature review and expert interviews yielded 115 potential indicators for cancer, 

111 for neurological conditions, and 99 for genetic/congenital conditions. We combined similar 

indicators, resulting in respectively 36, 32, and 33 indicators per group. Expert scoring 

approved 21 indicators for cancer, 24 for neurological conditions, and 23 for genetic/congenital 

conditions.  

Conclusions: Our indicators can be applied to administrative data to evaluate appropriateness 

of children’s end-of-life care. Differences from adults’ indicators stress the 

specificity of children’s end-of-life care. Individual care and remaining aspects, such as  family 

support, can be evaluated with complementary tools. 
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RAND/UCLA  RAND/University of California at Los Angeles 
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 Children with life-limiting conditions are reported to receive low-quality care at the end of life. 

Issues include symptom control,1 medical system access and quality,1 care at the time of death,2 

continuity of care,3 and pediatric hospice program development,3 as identified by cohort studies 

surveying bereaved parents. Quality measures to evaluate children's end-of-life care have been 

requested regularly over the past 2 decades.4-6 

Quality indicators are regularly used to measure quality of care systems.7-11  

With quality indicators, measurement can also be done on government-collected administrative 

health data, which avoids costly and labor-intensive data collections and provides reliable data 

on a population level,7-9 and is gathered routinely in many countries due to health insurance 

obligations.7 Quality indicators are frequently used in adult literature yet lacking in children.4-7 

Appropriateness of care can be evaluated using medication, treatment and other variables from 

such health care administrative databases. Appropriate care then indicates that the overall 

“expected health benefit” of given health care interventions within a health care system exceeds 

the expected negative outcomes of the given health care interventions.7,11-14 Potentially 

appropriate or inappropriate care is used as a preferred term given the difficulty to draw 

definitive conclusions about appropriateness.  

In children, most deaths from serious illness result from cancer, neurological conditions, and 

genetic and congenital conditions.15-20 Although there may be similarities across the three 

illness groups, they differ substantially in terms of care trajectories, treatments and medication 

being prescribed 15-19 , and therefore also in what can be considered appropriate or 

inappropriate care at the end of life. This implied that, from the outset, three different quality 

indicator sets, validated by different experts, were aimed for. Therefore, the objective of the 

study was to develop and face-validate population-level indicators for potential 

appropriateness of end-of-life care, for children with cancer, neurological conditions, and 
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genetic/congenital conditions, to be applied to administrative health data containing 

medication and treatment variables. 

METHODS  

We used a modified7 RAND/UCLA appropriateness method.22 This consensus method was 

developed because the best scientific evidence about the benefits of treatments or medications 

within a specific population is often lacking. The method combines the best available 

scientific evidence (eg, from literature review) with the collective judgment of purposely 

selected experts to produce informed evaluations regarding appropriateness. Indicators are 

scored and discussed in two rounds by expert and accepted if there is sufficient consensus 

about suitability. 

Definitions and Criteria 

Quality indicators. We defined quality indicators as “explicitly defined measurable items 

referring to the outcomes, processes, or structure of care [that] can indicate either poor or good 

quality in relevant care domains".7,23-25 An indicator had to be measurable with Belgian 

available administrative data. It had to express a ratio level of potentially appropriate or 

inappropriate care, i.e. a percentage that can increase or decrease on a population level. 

Furthermore, the concept measured with an indicator had to be applicable to the majority of the 

full population of children of the illness group. E.g., adequate nausea management after 

chemotherapy is not relevant for most children with genetic and congenital conditions on a 

population level. Relatedly, the measured treatment, medication or administrative act had to 

occur or had to be estimated to occur in 5 to 95% of the children in the illness group.  

Appropriate care. We defined appropriate care as treatment and/or medication in which “the 

expected health benefit” for quality of life of the child (e.g. pain or anxiety relief, improved 

family bonding) “exceeds the expected negative consequences” for quality of life of the child 
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(e.g. morbidity, dyspnea, school time lost) “by a sufficiently wide margin that the procedure is 

worth doing, exclusive of cost”.7,11-14 Inappropriate care was defined as the inverse. 

Illness groups. We defined cancer as all malignant and benign tumors that could cause the death 

of a child from one to 17 years old within the current medical context. We defined neurological 

conditions as brain and spinal cord malformations, intellectual disability, central nervous 

system degeneration and diseases, infantile cerebral palsy, epilepsy, other conditions of the 

central nervous system, occlusion of cerebral arteries, muscular dystrophies and myopathies, 

and movement diseases26 that could cause the death of a child from one to 17 years old within 

the modern medical context. We defined genetic and congenital conditions as cardiovascular, 

respiratory, renal, urologic, gastro-intestinal, hematological, immunological, and metabolic 

conditions, and other conditions such as chromosomal anomalies and bone and joint anomalies, 

and other congenital anomalies26 that could cause the death of a child from 1 to 17 years old 

within the modern medical context.  

Study and Data Collection Procedures  

Step 1: Literature search. We performed a systematic review and scoping review to respectively 

identify health care interventions associated with increasing or decreasing quality of life in 

children at the end of life and previously suggested similar indicators.27 The systematic 

literature review was published previously.27 See Appendix 1 (available at www.jpeds.com) for 

additional information on the literature search.  

Step 2: Interviews with relevant experts. We conducted interviews to identify additional 

potential indicators. We conducted interviews between September 2019 and November 2019 

with 36 unique experts. Table I shows details on the type of experts and inclusion criteria, and 

Table 2 (available at www.jpeds.com) for topic guide questions. Experts were asked to suggest 

potential indicators, including a numerator, denominator, possible exclusion criteria, and 

Jo
urn

al 
Pre-

pro
of



 

 8 

reasoning as to why the indicators should be included. One author extracted indicators from all 

interviews;  students extracted indicators to validate  the  extraction. Extracted indicators were 

sent to the experts individually via mail for verification and adjusted for comments.  

Step 3: Expert evaluation of potential quality indicator sets We used the literature search and 

interviews as a base to construct the indicator sets and create a list of all potential indicators per 

illness group. From these lists, the authors selected all indicators that met the pre-determined 

criteria. We combined similar indicators and adjusted adult indicators to fit the context of 

children’s care. See Appendix 2 (available at www.jpeds.com) for the rationale and evidence 

base per indicator. Three sets of potential quality indicators were made: One for children with 

cancer, one for children with neurological conditions, and one for children with genetic and 

congenital conditions.  

We presented the quality indicator sets to three expert panels -  one for each illness group. 

The expert rating per panel consisted of  an individual rating of indicators through an 

electronic survey, and a group discussion and re-rating of indicators in a collective online 

expert discussion. Every participating expert was sent a survey with the quality indicator set 

of the selected patient population. We asked experts to score the quality indicators on a scale 

of 1–9, where ‘1’ means this indicator is very unsuitable and ‘9’ means this indicator is very 

suitable to evaluate potential appropriateness or inappropriateness of end-of-life care in 

children.10,22 See Appendix 3 (available at www.jpeds.com) for an overview of all questions 

per indicator. We calculated the ratings and summarized the comments. The calculations were 

done with the Interpercentile Range Adjusted for Symmetry formula  (Table 3; available at 

www.jpeds.com). The indicator was either accepted (experts agreed), rejected (expert agreed 

about withdrawal), or   undecided and needed to be discussed in an expert discussion (no 

expert agreement). We held an online expert discussion for each illness group in late 2020. 
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After  discussion, experts voted for the indicator to be rejected,  adapted and taken into the 

final set, or taken into the final set without adaptations, with option to withhold. The decision 

that received a majority of the votes decided on the outcome. See Appendix 4-6 (available at 

www.jpeds.com) for an overview of ratings and reasons for refusal and acceptance. 

Ethical approval  

The study was approved by the Medical Ethics Committee of the University Hospital 

Brussels, Belgium as the Central commission (reference no. B.U.N. 143201949420).  

RESULTS  

The Figure displays an overview of indicators resulting from each step throughout the 

development and validation process.  

 

 We identified 115 potential indicators for cancer, 111 for neurological conditions, and 99 for 

genetic/congenital conditions through systematic literature review, scoping review and expert 

interviews. Two thirds of the potential indicators were identified through the expert interviews, 

one third resulted from literature review (Figure, Phase 1).  

 

 In order to construct the candidate indicator set for expert scoring and evaluation, we combined 

overlapping and redundant indicators. This resulted in a preliminary indicator set of 36 

indicators for cancer, 32 indicators for neurological conditions, and 33 indicators for 

genetic/congenital conditions (Figure, Phase 2).  

 

Experts then rated the preliminary indicator sets through an electronic survey, group 

discussion and second rating (one per illness group; three electronic surveys, three group 

discussions, and three second ratings in total). In the electronic survey, there was agreement 

between experts to immediately accept roughly half of all indicators for each illness group. 
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There was agreement between experts to immediately reject a small portion of the indicators. 

The remaining indicators did not immediately reach expert agreement for acceptation or 

rejection and were therefore taken to the group discussion and the second rating (Figure, 

Phase 3 - Survey). 

 

In the group discussions, 17 indicators for cancer, 11 for neurological conditions, and 16 for 

genetic/congenital conditions were discussed and rated again. There was agreement for some 

indicators to be accepted ultimately, sometimes with adjustments (Appendix 4-6). The 

indicators for which there was agreement to reject or no agreement in the second rating, were 

all deleted from the sets (Figure, Phase 3 – Expert Discussion).  

 

Indicators were categorized as: 1. Treatment, medication and monitoring, 2. Place of care and 

death, 3. Care services and providers, and 4. Administrative measures. 

Experts accepted 21 quality indicators for cancer (Appendix 7; available at www.jpeds.com), 

24 quality indicators for neurological conditions (Appendix 8; available at www.jpeds.com), 

and 23 quality indicators for genetic and congenital conditions (Appendix 9; available at 

www.jpeds.com). There are 15 quality indicators that are equal for all 3 illness groups (See 

indicators indicated with *** in Appendix 7-9).  

 

In total, 19 experts participated in the interviews and expert ratings for the cancer population, 

21 experts for the neurology population, and 17 experts for the genetic and congenital 

population (Table 1). 

 

 

DISCUSSION  
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We developed three sets of quality indicators for measurement of appropriateness of end-of-

life care at a population level for children with cancer, neurological conditions, and genetic 

and congenital conditions. We used a stringent method to develop the quality indicators: The 

RAND/UCLA appropriateness method. Multiple methodologies ensured triangulation, 

individual and collective rounds counter bias, and a validated consensus formula was used. 

Starting from a systematic review27 was a strength as it resulted in an initial selection of 

indicators with an evidence base for their impact on quality of life. The round of expert 

interviews was a strength for the identification of quality indicators in a domain where there is 

little previous research. The involvement of a relatively large panel of pediatric health care 

professionals, highly experienced in pediatric end-of-life care from various settings (hospital, 

home care, general practice), from various professions, and different regions within Flanders 

and Brussels, increases the validity of the consensus-based selection. Our focus on 

measurability with routinely collected administrative data made for limitations in the type of 

quality indicators that could be selected. Aspects such as psychosocial outcomes or treatment 

intention could not be included in the sets. We did not include children and families during 

the quality indicator development: Multi-case medical and administrative knowledge was 

indispensable to evaluate the population quality indicators.  

Our results align with previous qualitative studies and opinion pieces that identified important 

themes to be included in quality indicators for children’s end-of-care.28,29 In our study, home 

death was approved as a quality indicator for children with cancer, confirming the careful 

preference for home death expressed by bereaved parents in a previous qualitative study. 28 

Continuation of care, mentioned in the same qualitative study, is also reflected prominently in 

our indicators ‘continuous care relationships’, ‘contact with general physician’, and ‘palliative 

home care teams’. The notion of families feeling “abandoned by (the) medical team [at the 

end of life]”,28 surfaced regularly in our study as well; the importance of avoiding medical 
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abandonment is reflected in our indicators ‘follow-up by hospital’, and ‘professional care 

provision’. The importance of policies and programs that allow families to spend as much 

time as possible with their child27 was reflected in our indicators ‘palliative status’, ‘increased 

child benefits’, and ‘reimbursed prescriptions’. Our study seems to confirm the notion that 

“although rates of Intensive Care Unit admission, intubation, cardiopulmonary resuscitation, 

and hemodialysis at the end of life may be important to evaluate with quality measures, 

antineoplastic therapy may not be” 28; the indicator ‘chemotherapy’ was immediately rejected 

as an indication of potentially inappropriate care by cancer experts, and ‘Pediatric Intensive 

Care Unit admissions’ and ‘starting dialysis’ were approved.  

Our set of indicators for the cancer illness group can be compared with another set of   quality 

indicators for children with cancer at the end of life.30   Similar indicators arose: dying at 

home, emergency room visits, chemotherapy, dialysis, palliative care involvement, and 

indicators referencing financial help. In both studies, experts rejected the use of the indicator 

of chemotherapy, despite the indicator being used often in current population studies to 

evaluate children’s end-of-life care. In both panels, experts agreed that palliative care 

involvement, receiving financial support and emergency room visits were important 

indicators. In our study, however, dialysis and home death were accepted as an indicator, 

whereas they were rejected in Johnston et al. A   commentary on the indicator development by 

Johnston et al also encouraged the use of an indicator for home death.31 Johnston and other 

previous studies have pleaded for the indicator ‘death at the location of preference’ rather than 

‘home death’.29 The latter indicator also came up in our expert interviews but was not eligible 

for inclusion as patient preferences are not routinely collected in administrative data registries. 

Indicators referring to care providers, continuity and multidisciplinarity of care, and specific 

treatments such as physiotherapy, magnetic resonance imaging scans, gastrostomy, surgery, 

and blood drawing did not surface in Johnston et al, and our set did not include indicators 
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related to intubation, intensive care unit death, preference of place of death, and bereavement 

programs and sibling care as stated in Johnston. Difference in the sets may be due to the 

differing focus of quality of life (entire family versus quality of life of child), differing focus 

of measurement (undefined versus health care data), or region (US versus Belgium).  

Fifteen final indicators were common for all 3 illness groups. Comfort treatments and care 

relationships seem central to potential appropriateness for all three groups, as illustrated by 

the common indicators ‘(off-label) comfort medication’ and ‘contact with a general 

physician’. Common indicators of potentially inappropriate care were ‘diagnostics and 

monitoring’, ‘starting dialysis’, ‘blood drawing’, and ‘surgeries’. These curative treatments 

were all deemed generally inappropriate to apply in children with a known terminal trajectory 

at the end of life. 

Cancer indicators seem to differ most from the other 2 illness groups. Some differing 

indicators, such as ‘home death’, ‘gastrostomy placement’, and ‘emergency room visits’, 

reflect the increasing emphasis on home treatments and palliative support in children known 

to be dying with cancer.27 Indicators for children with neurological and genetic/congenital 

conditions emphasize specialized care even more than the other illness groups, e.g. including 

the indicator ‘involvement of specialist physicians’, which could stem from the multi-modal 

symptomatology.32,33 A need for specialized support in children with neurological and 

genetic/congenital conditions is indeed reported in previous studies. 34-40 

Our indicators differ from previously constructed adult end-of-life care indicators.7 Indicators’ 

time periods in adults are longer than in children, as death in a child often only becomes 

apparent in the last weeks or days.11 Indicators for adults also centered more around 

inappropriate and aggressive care.7 Our pediatric-specific indicators focus more on continuity 

of care, multidisciplinarity, and sustained provision of care by trusted health care providers.  

A number of recommendations for research and policy can be made based on our developed 
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set of quality indicators. Indicators can only provide indications, and no definitive conclusions 

about the quality of care. Indicators should be a starting point for further comprehensive 

analysis of the quality of end-of-life care and not be used as performance standards.7 We 

would argue against using indicators as a reward-and-punish system or definitive 

benchmarks.7 To optimize attributional validity, taking into account children-specific risk 

adjustments is advised.41 Other important topics, such as symptom monitoring, training of 

medical staff, and family and sibling care are best assessed additionally. To move from 

knowing to improving care, responsible authorities could integrate the quality indicators 

within learning and improvement strategies. 

Future research can apply the indicators to measure potential appropriateness of children’s 

end-of-life care in population-level data registries. Results of potential inappropriateness are 

best complemented with qualitative data in order to uncover underlying rationales of families, 

children, and staff.    
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Figure 1: Overview of The Quality Indicator Development Process. The figure shows the phases 

of 1. Gathering potential indicators, 2. Constructing indicator sets, 3. Face-validating indicator 

sets, and 4. The final face-validated indicator sets, with the number of extracted measurable or 

approved quality indicators per phase.  
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Appendix 10: Online Only, Potential Indicators Not Used for Construction of the Indicator Sets * 

Category (made 

retrospectively) 

Suggested indicator 

1. Systematic literature 

review 

 

Appropriate care Percentage of children in which the parents received 24/7 practical support 

 Percentage of children that received breathing therapy 

2. Scoping review  

Appropriate care Proportion of children who received each type of opioid (morphine, fentanyl, methadone, hydromorphone, 

oxycodone, codeine, and tramadol) in last 72 hours of life  

 Proportion of children who received each type of nonopioid analgesic/adjuvant (nonsteroidal anti-

inflammatory drugs, ketamine, dexmedetomidine) in last 72 hours of life 

 Proportion of children with increased medication use in last 72 hours of life 

 Proportion of children who received opioids in last 48 hours of life   

 Proportion of children who received opioids in last four days of life   

 Proportion of children who received opioids in last month of life28 

 Proportion of children who received benzodiazepines in last four days of life   

 Proportion of children who received benzodiazepines in last month of life 

 Percentage of children that received morphine in combination with neuropathic medication  

 Percentage of children that died at home or in a medical-pedagogical institute  

Inappropriate care Percentage of children that received blood transfusions in the last month before death 

 Percentage of children in which there was a reanimation 2 weeks before death  

 Percentage of children in which there was treatment from a neurologist in the last month before death  

 Percentage of children in which statins were given and not decreased in the last 12, 6, 1 month before death  

 Percentage of children in which stomach protection was given in the last 6 months before death  
 Percentage of children in which calcium or vitamin D was provided in the last 6, 3, 1 months before death  

 Percentage of children in which novel anticoagulants or vitamin K antagonists were given in the last 3 

months before death  
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 Percentage of children in which selective serotonin reuptake inhibitors were prescribed in the last 3 months 

before death  

 Proportion of patients who died in hospital vs other 

 Proportion of patient who died in hospital vs home 

 Proportion of children who died in Neonatal Intensive Care Unit/Pediatric Intensive Care Unit vs. general 

unit vs. Emergency Department 

 Proportion of children who died in Pediatric Intensive Care Unit vs. general ward 

 Proportion of children who died in Neonatal Intensive Care Unit/Pediatric Intensive Care Unit vs. general 

unit vs. home  

 Proportion of children who died in Pediatric Intensive Care Unit vs. other location 

 Proportion who received a neuromuscular blocker in last  hours of life 

 Proportion who received a neuromuscular blocker in last 48 hours of life 

3. Expert interviews   

Monitoring  

Appropriate care Percentage of children that was monitored for quality of life 

 Percentage of children in which palliative sedation was registered in most children 

 Percentage of children that received pain measurements at home 

 Percentage of children that was monitored via heart monitoring, neuro-imaging, … in the last days before 

death 

 Percentage of children in which it was systematically noted that there was play therapy provided  

Palliative care (education)  

Appropriate care Percentage of children in which palliative care was started from diagnosis onwards 

 Percentage of children in which the care professionals at the ward followed a course on pediatric palliative 

care   

 Percentage of children in which the ward has a physician or nurse who is specialized in palliative care 

Inappropriate care Percentage of children in which no guidelines for general physicians were present for symptoms 

 Percentage of children that received palliative care from a palliative team for adults 

General care/symptom 

control 

 

Appropriate care Percentage of children for who dyspnea was controlled 

 Percentage of children in which non-medicinal pain control was applied 
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 Percentage of children in which life-lengthening care was provided at the intensive care unit in which there 

was an acute situation 

 Percentage of children in which a large variety of medication was found over all children 

 Percentage of children in which a second opinion was sought 

 Percentage of children that is free of symptoms 

 Percentage of children that was free of pain 

 Percentage of children in which diarrhea was treated  

 Percentage of children in which multiple aspects of care were inspected  

 Percentage of children in which medical procedures were aimed at comfort, not life-prolonging in the last 

days before death  

 Percentage of children in which pain medication was given for families with an immigrant background  

 Percentage of children in which a diagnosis was determined  

 Percentage of children in which additional guidance was provided via services such as the neuromuscular 

reference center or a rehabilitation center  

Inappropriate care  

 Percentage of children in which no pain control was given 

 Percentage of children in which the same exact medication and treatment protocol was repeatedly applied 

 Percentage of children in which children had to wait very long for symptom control 

 Percentage of children in which guidelines for medication within pediatric palliative care (Dutch guidelines) 

were not followed 

 Percentage of children that was suffering from stuffiness or was oxygen dependent  

 Percentage of children in which children were in the same position the entire day 

 Percentage of children in which there was no increase of home care, mobile teams, general physicians, 

physiotherapy, home care nurses, with a decrease of hospital visits  

 Percentage of children in which curative treatments were done while there was no communication from the 

child anymore 

 Percentage of children in which invasive treatments were given to children with acute events 

 Percentage of children in which other care was given than was decided with the Do Not Resuscitate policy  

Psychological support/state  

Appropriate care Percentage of children/parents for who psychotherapy was provided 

 Percentage of children in which a different psychologist was used for parents and adolescents  
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 Percentage of children in which psychological support is organized in a systematic manner, also within 

home care 

 Percentage of children in which younger children received more play therapy, and adolescents more talk 

therapy 

 Percentage of children in which a psychologist was involved if the child ended up on intensive care  

 Percentage of children in which a child psychiatrist was involved 

 Percentage of children in which existential fears are countered 

 Percentage of children in which action is undertaken if the child is not calm anymore 

 Percentage of children in which a pedagogical and psychological staff member gave play therapy  

 Percentage of children in which a psychologist was involved  

 Percentage of children in which psychotherapy was provided to some parents  

Inappropriate care Percentage of children who are afraid to go to the hospital  

 Percentage of children that was restless 

 Percentage of children in which psychological support was not organized in a systematical manner, also 

within home care 

 Percentage of children in which no play therapy was given 

Specific 

treatments/medication 

 

Appropriate care Percentage of children in which sufficient variation in treatment was present 

 Percentage of children in which antibiotics were provided when suffering from an infection 

 Percentage of children in which palliative sedation was provided 

 Percentage of children in which relaxants were used in combination with pain control 

 Percentage of children in which doses higher than the maximum dose as prescribed for children were given 

for pain and consciousness control, e.g. with morphine 

 Percentage of children in which fentanyl, remifentanil, and/or thiopental sodium was given 

 Percentage of children in which palliative chemotherapy was provided  

 Percentage of children in which opioids were combined with laxatives 

 Percentage of children in which pregabalin was provided for neuropathic pain 

 Percentage of children in which diclofenac sodium was provided for inflammatory pain  

 Percentage of children in which dormicum and morphine were provided 
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 Percentage of children in which morphine was given according to the Pharmacotherapeutical Compass or 

Childrens's Formularium 

 Percentage of children in which doses higher than the advised maximum doses of ibuprofen and 

paracetamol were given 

 Percentage of children in which no antibiotics were given in the last week 

 Percentage of children in which catheters were kept if they were placed in a curative phase in most children 

 Percentage of children in which also other, newer medication than pregabalin was used against neuropathic 

pain 

 Percentage of children in which the portal catheter was used for symptom control, if it was placed already 

 Percentage of children in which opioids were given 

 Percentage of children in which was started with a continuous morphine intravenous drip 

 Percentage of children in which palliative radiotherapy was given, i.e. provided a maximum of five 

consecutive times 

 Percentage of children with bone tumors in which cortisones were provided 

 Percentage of children in which morphine was given if the child has a tumor which blocks the airways 

 Percentage of children in which different forms of pain medication were given to the whole group 

 Percentage of children in which laxatives were given 

 Percentage of children in which chemotherapy, if given, was given orally 

 Percentage of children in which pain control was provided in the form of a band aid 

 Percentage of children in which anti-epileptics were given   

 Percentage of children in which medication against itching was provided 

 Percentage of children in which ibuprofen was provided   

 Percentage of children in which physiotherapy was provided at least 2 times a week 

 Percentage of children in which physiotherapy was provided at least 2 times a week within the last 1/3rd 

period of the palliative period 

 Percentage of children with leukemia in which blood transfusions were given 

 Percentage of children that received anti-emetics   

 Percentage of children that received laxatives 

 Percentage of children with anemia that received blood transfusions 

 Percentage of children in which ondansetron was prescribed more often than alizapride or domperidone 

 Percentage of children in which the children's psychiatrist was involved  
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 Percentage of children which did not receive food anymore within the last days before death  

 Percentage of children in which the carb intake was restricted  

 Percentage of children in which maximum 1 life-prolonging treatment was given in the palliative phase in 

most children  

 Percentage of children in which relaxants were given in case of spasms  

 Percentage of children in which botulism injections were given for excessive saliva  

 Percentage of children in which glycopyrronium was given in case of mucus  

 Percentage of children in which glycopyrronium bromide was given  

 Percentage of children in which morphine and fentanyl were started quickly  

 Percentage of children in which morphine was given and this medication was increased often  

 Percentage of children in which a continuous morphine drip was given  

 Percentage of children in which propofol was given in the last days  

 Percentage of children in which scopolamine was given  

 Percentage of children in which pain patches instead of intravenous therapy were given  

 Percentage of children in which oxygen was provided  

 Percentage of children in which hypertensives were decreased  

 Percentage of children in which morphine or fentanyl were not given in the long term  

 Percentage of children in which bone marrow transplantation was not applied in cases of leukodystrophy  

 Percentage of children in which propofol was only given in the last hours  

 Percentage of children in which stomach protection was given  

 Percentage of children in which loop diuretics were given in the terminal phase  

 Percentage of children in which genetic testing was done  

 Percentage of children in which no food was given  

 Percentage of children in which tubefeeding and especially fluids were given to children with metabolic 

disorders  

 Percentage of children in which conventions were followed  

 Percentage of children in which morphine was regularly prescribed  

 Percentage of children in which morphine or fentanyl were not given on the long term  

 Percentage of children in which at least 2 times a week physiotherapy was provided  

 Percentage of children in which play therapy was provided at home  

 Percentage of children in which children came back to the hospital when they got an infection  
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 Percentage of children in which innocent procedures such as weighing the child were still continued  

 Percentage of children in which echo was done as usual  

Inappropriate care Percentage of children in which tube feeding was continued 

 Percentage of children in which rescue medication was not available at home 

 Percentage of children in which heavy physiotherapy was provided 

 Percentage of children in which no antidepressants were prescribed 

 Percentage of children in which cortisones were given in high amounts 

 Percentage of children in which leg protheses were provided in the last days before death  

 Percentage of children with a gastrostomy who still received tube feeding 

 Percentage of children in which the majority of children received tube feeding or nasogastric feeding 

 Percentage of children in which daily physiotherapy was done if the child had an infection 

 Percentage of children in which concentrated food was given  

 Percentage of children in which antibiotics were given within the last week of life  

 Percentage of children in which dialyses were abruptly stopped  

 Percentage of children in which the same protocol was always applied  

 Percentage of children in which artificial ventilation was given for years on end  

 Percentage of children in which heart functions were done  

 Percentage of children in which domperidone was given  

 Percentage of children in which metoclopramide was given  

 Percentage of children in which multiple sedatives were being combined  

 Percentage of children in which different medications were combined of the same class, i.e. working on the 

same pathways  

 Percentage of children in which enzyme replacement therapy was used when they were already mentally 

very affected  

 Percentage of children in which peroral medication was given, this was increased, and suppositories were 

given  

 Percentage of children in which intravenous pain control was given  

 Percentage of children in which pain medication was stopped very quickly  

 Percentage of children in which there were a lot of reanimations when there was a Do Not Resuscitate 

policy  
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Administrative/practical 

measures 

 

Appropriate care Percentage of children above 12 in which a hospital bed was requested  

 Percentage of children in which the ‘PAPAS’ score was used to start the palliative status (own tool 

developed by children’s palliative care team) 

 Percentage of children in which helping devices such as glasses, wheelchair were provided 

 Percentage of children in which a Do Not Resuscitate policy was written down 

 Percentage of children in which the percentage of disability was admitted was 100% 

 Percentage of children in which the disability wage was provided 

 Percentage of children in which the 'maximum invoice' was requested 

 Percentage of children in which the parents were recognized as the official caretaker 

 Percentage of children in which transport was arranged by the social nurse 

 Percentage of children in which there was an observation file about end of life in the patient record, shared 

between care providers 

 Percentage of children in which social services or a social nurse were involved 

 Percentage of children in which the parents were given practical information on where to obtain medication 

 Percentage of children in which the use of diapers was registered 

 Percentage of children in which the Do Not Resuscitate code was revised sometimes 

 Percentage of children in which there was a Do not resuscitate code  

Inappropriate care Percentage of children under 6 that could not be indicated as completely dependable in the insurance codes 

 Percentage of children in which no registration was possible for pediatric home care 

 Percentage of cured children that still received heightened child benefits 

 Percentage of children in which there was no Do Not Resuscitate code 

 Percentage of children in which a Do Not Resuscitate code was given only after an acute event 

Place of/manner of care/death  

Appropriate care Percentage of children that died at a place that was known and trusted 

 Percentage of children who died in a calm, warm environment 

 Percentage of children in which someone was near when the child died 

 Percentage of children which were taken care of in a medical-pedagogical institute in the last year before 

death  

 Percentage of children in which there were no long hospitalizations  
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Inappropriate care Percentage of children that died unexpectedly at intensive care 

 Percentage of children in which there were too many hospitalizations (>30) in the last year before death 

 Percentage of children that died at intensive care 

 Percentage of children that died in the hospital 

 Percentage of children that ended up on intensive care while a palliative trajectory was started 

 Percentage of children that was hospitalized at the end of life 

 Percentage of children in which there was a small number of hospitalizations (<2) in the year before death 

 Percentage of children that stayed at the liaison service for more than 2 years  

 Percentage of children in which children were admitted for a non-acute event  

Care providers + care 

coordination 

 

Appropriate care Percentage of children in which a physician did the coordination of care, preferable a physician that is 

known to the child 

 Percentage of children in which there were moments of conversation and planning at home with the 

caretakers of the first line 

 Percentage of children in which there was regular, daily follow-up by home nurses  

 Percentage of children in which a social nurse or a social assistant was included in the care  

 Percentage of children in which there were house visits by a psychologist 

 Percentage of children in which an occupational therapist performed home visits  

 Percentage of children in which the family asked for the same caretaker  

 Percentage of children in which there was a visit at home from a caretaker every day  

 Percentage of children with spinal muscular atrophy or trisomy diagnosis in which there was immediately 

contact with a liaison team  

Inappropriate care Percentage of children in which there were multiple visits from care professionals at home every day 

 Percentage of children in which not enough home visits were made by the home care team or the general 

physician 

 Percentage of children in which a children's psychiatrist was never involved 

 Percentage of children in which only specialists were involved in care provision, no coordination by family 

physician or liaison team or home nurses  

Continuity/intensity of care  

Appropriate care Percentage of children in which the head caretaker came to visit most children every day in the hospital 
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 Percentage of children in which the liaison team provided a visit 2 to 3 times a year 

 Percentage of children in which the parents got the chance to build a trust bond with the liaison team, by 

already seeing the liaison team in the hospital 

 Percentage of children in which there is a good proportion for intensity of care: there was a systematic 

continuation of care, but not too intense 

 Percentage of children in which the trusted psychologist stayed the same during the trajectory 

 Percentage of children that already knows the liaison team or the specialist pediatric home care team, thanks 

to already seeing the team in the curative period 

 Percentage of children that gets nurses that also took care of them during the curative phase 

 Percentage of children in which the general physician or other care professionals were available /7   

Relationship between 

different care providers 

 

Appropriate care Percentage of children in which the liaison team stayed second line and did not replace the first line of care  

 Percentage of children in which intensive care is necessary and intensivists start a new care trajectory and 

the head caretaker or the general physician is contacted 

 Percentage of children in which there was a good proportion between the amount of visits by the general 

physician and visits by the home care team  

 Percentage of children in which there is communication between the general physician and the home care 

team 

 Percentage of children in which a nurse was present at the multidisciplinary meetings 

 Percentage of children in which euthanasia was provided and there was a lot of multidisciplinary activity 

 Percentage of children in which a multidisciplinary consult was done when the child ended up on intensive 

care 

 Percentage of children in which a multidisciplinary meeting was done at the start of the trajectory and not 

only at the end  

Inappropriate care Percentage of children that received an operation, in which no multidisciplinary meeting before the decision 

was made to do an operation 

Vulnerable groups  

Appropriate care  

 Percentage of children in which an intercultural intermediary and/or interpreter was provided to families 

with a non-Belgian background or language issues 

 Percentage of which there were requests for medical regularization 
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Inappropriate care Percentage of children in which no interpreter was provided for families with a migrant background  

Parents and family, care 

supporters 

 

Appropriate care Percentage of children in which the parent knew they could get help 24/7 

 Percentage of children in which appropriate care and support were present for parents, brothers, sisters, and 

classmates 

 Percentage of children in which emotional support is provided for the care professionals  

 Percentage of children in which the families or parents could visit a respite house 

  Percentage of children in which the parents did not have questions anymore 

 Percentage of children in which parents feel safe to go home with the child 

 Percentage of children in which parents came back to visit the ward to thank the care professionals after the 

death of the child 

 Percentage of children in which there was there was day care for brothers and sisters 

 Percentage of children with parents with a 'saving mechanism' (withholding care), in which together with 

the parents it was determined what the balance is 

 Percentage of children in which brothers and sisters could say goodbye 

 Percentage of children in which parents after the death of the child have found rest and accept the death 

 Percentage of children in which within the family there was open communication about death and dying 

 Percentage of children in which there was open communication within the family 

 Percentage of children in which psychological support was provided for the environment  

 Percentage of children in which parents accepted the help of a liaison team  

 Percentage of children in which there was a consult with a psychologist in the last week before death  

 Percentage of children in which there was sufficient support for caretakers after the death of a child  

Inappropriate care Percentage of children in which there are parents with borderline or psychological problems 

 Percentage of children in which parents made debt due to hospitals costs  

 Percentage of children in which absenteeism due to disease in the parents was high 

 Percentage of children in which poignant social situations happened during the palliative trajectory  

 Percentage of children in which there was little supervision/framework for families  

Routines  

Appropriate care Percentage of children Bednet (remote access digital school system) was used 

 Percentage of children in which certain routine activities were kept, such as school, hobby's, … 
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 Percentage of children in which continuously an effort was made to give courage and a sense of normality 

to the child  

 Percentage of children in which a teacher came by or Bednet was installed  

Inappropriate care Percentage of children in which there was no teacher who visited or no Bednet that was installed  

Timing  

Appropriate care Percentage of children in which home care nurses were provided before the palliative period was started 

 Percentage of children that received palliative status in time 

ACP  

Appropriate care Percentage of children in which the values, needs, and wishes of the child and family were surveyed, 

evaluated, and was mapped what was realistic 

 Percentage of children in which the care trajectory is also discussed with the child 

 Percentage of children in which there is communication to the child that if the symptoms get too bad, they 

can be put to sleep 

 Percentage of children that was in an advanced care trajectory 

 Percentage of children in which conversations were held about the end of life   

* Indicators from the three illness groups were put together for clarity and brevity 
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Appendix 1: Online only, Additional Information on Literature Reviews 

* Search strategies scoping review: 1. (toddler* [ti] OR minors [ti] OR minors* [ti] OR boy [ti] OR boys [ti] OR boyhood [ti] OR girl* [ti] OR kid 

[ti] OR kids [ti] OR child [ti] OR child* [ti] OR children* [ti] OR schoolchild* [ti] OR schoolchild [ti] OR school child [ti] OR school child* [ti] 

OR adolescen* [ti] OR juvenil* [ti] OR youth* [ti] OR teen* [ti] OR under*age* [ti] OR pubescen* [ti] OR pediatrics [ti] OR pediatric* [ti] OR 

paediatric* [ti] OR peadiatric* [ti]) AND (Terminal Care [mh] OR palliative care [mh] OR terminally ill [mh] OR hospice care [mh] OR palliative 

medicine [mh] OR Hospices [mh] OR right to die [mh] OR respite care [mh] OR hospice and palliative care nursing [mh] OR euthanasia [mh] OR 

suicide, assisted [mh] OR terminal care [ti] OR terminal disease [ti] OR terminal diseases [ti] OR terminal disorder [ti] OR terminal disorders [ti] 

OR terminal cancer [ti] OR terminal cancers [ti] OR terminal nature [ti] OR terminal ilness [ti] OR terminal ilnesses [ti] OR terminal remission [ti] 

OR terminal remissions [ti] OR terminal phase [ti] OR terminal phases [ti] OR terminally ill [ti] OR palliative [ti] OR palliatively [ti] OR end of 

life [ti] OR end-of-life [ti] OR eolc [ti] OR EOL [ti] OR comfort care [ti] OR assisted suicide [ti] OR physician-assisted dying [ti] OR euthanasia 

[ti] OR last month of life [ti] OR last months of life [ti] OR last days of life [ti] OR last day of life [ti] OR life limiting condition [ti] OR life 

limiting conditions [ti]) AND ("quality indicator" [ti] OR "quality indicators" [tiab] OR "quality measure" [ti] OR "quality measures" [ti] OR 

indicator [ti] OR indicators [ti]); 2. (Terminal Care [mh] OR palliative care [mh] OR terminally ill [mh] OR hospice care [mh] OR palliative 

medicine [mh] OR Hospices [mh] OR right to die [mh] OR respite care [mh] OR hospice and palliative care nursing [mh] OR euthanasia [mh] OR 

suicide, assisted [mh] OR terminal care [ti] OR terminal disease [ti] OR terminal diseases [ti] OR terminal disorder [ti] OR terminal disorders [ti] 

OR terminal cancer [ti] OR terminal cancers [ti] OR terminal nature [ti] OR terminal ilness [ti] OR terminal ilnesses [ti] OR terminal remission [ti] 

Type of 

literature 

study 

Goal Methodology Resulting papers 

Systematic 

review 

To identify healthcare interventions 

associated with increased and 

decreased quality of life in children at 

the end of life 

See previously published peer-reviewed 

articles for results and methodology27 

See previously  published peer-reviewed 

articles for results and methodology27 

Scoping 

review* 

To identify previously published 

relevant potential indicators  

Search within PubMed with search 

strategies* for previous indicators. 

Selection criteria were the same as the 

criteria used for the other indicators, as 

mentioned within the Methodology 

section of the main paper. Children and 

adult indicators were searched. 

Two identified studies with relevant 

previously constructed indicators7,10 
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 2 

OR terminal remissions [ti] OR terminal phase [ti] OR terminal phases [ti] OR terminally ill [ti] OR palliative [ti] OR palliatively [ti] OR end of 

life [ti] OR end-of-life [ti] OR eolc [ti] OR EOL [ti] OR comfort care [ti] OR assisted suicide [ti] OR physician-assisted dying [ti] OR euthanasia 

[ti] OR last month of life [ti] OR last months of life [ti] OR last days of life [ti] OR last day of life [ti] OR life limiting condition [ti] OR life 

limiting conditions [ti]) AND ("quality indicator" [ti] OR "quality indicators" [tiab] OR "quality measure" [ti] OR "quality measures" [ti] OR 

indicator [ti] OR indicators [ti]) 
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Appendix 3: Online Only, Survey Questions for One Indicator  

Survey question for one indicator within electronic survey: 

(The indicator and  a summary of the available evidence are shown) 

1. To what degree do you think the indicator (Prescriptions of physiotherapy) is suited to 

describe appropriateness of care at the end of life in children with cancer? On a general level, 

i.e. for the group of children who died with cancer. Please explain your choice within the 

comment section.  

Choose one of the following answers: 

 1 - Not suited at all, do not keep the indicator   

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 – Very well-suited, definitely keep the indicator   

 I do not have an opinion about this indicator 

Please enter your comments here: 

2. Do you have remarks regarding the time period in the numerator? If yes, please provides 

comments.  

Choose one of the following answers: 

 Yes 

 No 

 I don’t know 

Please enter your comments here: 
 

3. Do you have additional comments or concerns regarding the indicator?  
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Appendix 4: Online Only, Quality Indicator Sets and Respective Rating Results per Illness Group for Electronic Survey and Expert Discussion  

 

Nr Indicator title (percentage of children 

with in defined period before the end 

of life with **) 

Cancer Neurological conditions Genetic/congenital 

conditions 

Potentially appropriate care 

1 Physiotherapy Accepted immediatelya Accepted after discussion with 

adjustments 

Accepted immediately 

2 Off-label comfort medication Accepted immediately Accepted immediately Accepted immediately 

3 Pain control according to World Health 

Organization steps 

Accepted immediately Accepted immediately Accepted immediately 

4 Home death Accepted immediately Not included in set Not included in set 

5 Follow-up by hospital Accepted immediately Accepted immediately Accepted immediately 

6 Contact with general physician Accepted immediately Accepted immediately Accepted immediately 

7 Continuous care relationships Accepted immediately Accepted immediately Accepted immediately 

8 Professional care provision Accepted immediately Accepted immediately Accepted immediately 

9 Palliative home care team Accepted immediately Accepted immediately Accepted immediately 

10 Multidisciplinary oncological consult Accepted immediately Not included in set Not included in set 

11 Multidisciplinarity of care Accepted immediately Accepted immediately Accepted immediately 

12 Palliative status Accepted immediately Accepted immediately Accepted immediately 

13 Heightened child benefits Rejected after discussion Accepted immediately Rejected after discussion 

14 Reimbursed prescriptions Rejected after discussion Accepted immediately Rejected after discussion 

15 Involvement of specialist physicians Not included in set Accepted immediately Accepted immediately 

16 House visits of specialist physician Not included in set Not included in set Rejected after discussion 

17 Continuing anti-epileptic medication Not included in set Not included in set Accepted immediately 

Potentially inappropriate care 

18 Stopping physiotherapy Rejected immediatelyb Rejected immediately Rejected after discussion 

19 Diagnostics and monitoring Accepted after discussion Accepted immediately Accepted immediately 
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20 Excessive (magnetic resonance imaging) 

monitoring (Initially: Multitude of 

investigations) 

Accepted after discussion with 

adjustments 

Accepted after discussion Accepted after discussion 

with adjustments 

21 Gastrostomy placement Accepted after discussion Rejected after discussion Rejected after discussion 

22 Starting dialysis Accepted after discussion with 

adjustments 

Accepted immediately Accepted after discussion 

23 Old-generation prescriptions nausea Rejected immediately Accepted immediately Rejected after discussion 

24 Intravenous chemotherapy Rejected after discussion Not included in set Not included in set 

25 Stem cell transplant Rejected after discussion Not included in set Not included in set 

26 Installing port-a-caths Accepted after discussion Rejected after discussion Rejected after discussion 

27 Surgeries Accepted after discussion with 

adjustments 

Accepted after discussion  Accepted immediately 

28 New antidepressant  Rejected after discussion Accepted immediately Rejected after discussion 

29 Late palliative care provision Rejected after discussion Accepted immediately Accepted immediately 

30 New placement central venous catheter 

(Initially: Catheter placement) 

Rejected immediately Rejected after discussion Accepted after discussion 

with adjustments 

31 Drawing blood Accepted after discussion Accepted after discussion Accepted after discussion 

32 Late diagnosis Rejected immediately Not included in set Not included in set 

33 Hospital transfers Accepted immediately Rejected after discussion Accepted immediately 

34 Pediatric Intensive Care Unit admissions Rejected after discussion Accepted after discussion Rejected after discussion 

35 Care setting transfers Rejected immediately Accepted after discussion with 

adjustments 

Accepted after discussion 

with adjustments 

36 Transfers from medical-pedagogical 

institute to intensive care 

Rejected after discussion Accepted after discussion Accepted after discussion 

37 Emergency Room visits Accepted immediately Rejected after discussion Rejected after discussion 

38 Emergency Room deaths Rejected after discussion Rejected after discussion Rejected after discussion 

39 Low state of housing Rejected after discussion Rejected after discussion Rejected after discussion 

40 Enemas Not included in set Rejected after discussion Rejected after discussion 

41 Combining anti-epileptic medications Not included in set Rejected immediately Rejected after discussion 

42 Combining tramadol and anti-epileptics Not included in set Rejected immediately Rejected after discussion 
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43 Long stay at Pediatric Intensive Care 

Unit 

Not included in set Not included in set Rejected after discussion 

44 Care stop after palliative status Not included in set Not included in set Accepted immediately 
a Indicator was accepted via electronic survey, i.e. there was consensus between experts according to the Interpercentile Range Adjusted for 

Symmetry formula; b Indicator was rejected via electronic survey, i.e. there was no consensus between experts according to the Interpercentile 

Range Adjusted for Symmetry formula, see other supplemental materials for more information on the survey. 
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Appendix 5: Online Only, Reasons for Refusal within Expert Discussion  

 

Indicators rejected after 

discussion 

Cancer Neurological conditions Genetic and congenital 

conditions 

New antidepressant - Is given often by pediatric palliative care team 

in order to combat other symptoms, i.e. for other 

reasons than the antidepressant effect, e.g. for 

pain control (neuropathic pain) and anti-emetic 

properties 

- Can also be an indication that emotional 

complaints have been discussed 

·· - Antidepressants are not only 

used for antidepressant 

properties, they can also help 

with e.g. neuropathic pains in 

many cases, even after a few 

days. Therefore without 

indications, it's not a good 

indicator 

Transfers from medical-

pedagogical institute to 

intensive care 

- Very rare, therefore not a good population 

indicator 

·· ·· 

Emergency Room deaths - A lot of children who die in emergency room 

are not in a palliative care trajectory (sudden 

death, e.g. due to sepsis) 

- In some hospitals children do not go past 

emergency room, but directly to the cancer ward, 

so not useful for comparisons 

·· ·· 

Heightened child benefits - Often this is automatically provided to children 

with chronic conditions 

·· - Most children should have this 

already 

- Not relevant for end-of-life care 

Reimbursed prescriptions - Is often corrected by the pharmacist 

- Not necessary that care providers know of all 

financial tricks 

·· - Only reimbursed in case of 

oncology patients 

Low state of housing - More related to the broad society than end-of-

life care 

- Does not mean care or emotional surroundings 

were bad 

- Not a big group, therefore not population-level 

·· ·· 
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Intravenous chemotherapy - Some children keep taking chemo as part of a 

study or because they want to keep taking chemo 

while still having adequate symptom and pain 

control 

- Intensity of chemo can differ, light palliative 

chemotherapy can be appropriate 

- Halting palliative chemotherapy suddenly 

would be inappropriate 

- Varies from pathology to pathology (in 

leukemia this is not an indicator of inappropriate 

care, in brain tumors it could be) and from acute 

death to non-acute death (possibly inappropriate 

when there is a long palliative care trajectory) 

·· ·· 

Late palliative care 

provision 

- Children's palliative (home) care teams are not 

included in the database as they are funded 

philanthropically, only adult care teams are 

registered 

- Only small group of children would get care 

from adult palliative team so not population-level 

- It's also inappropriate to encourage to give the 

palliative status too soon, it should be given at 

the exact right moment, or even strategically 

looking at the financial situation of the parents 

- (Late) Palliative status does not automatically 

mean good care was given, e.g. a good family 

physician contact and home care and 

organization is important 

·· ·· 

Pediatric Intensive Care 

Unit admissions 

- Most children at pediatric intensive care unit 

are in a curative care trajectory, death is sudden 

(e.g. transplants) 

- Sometimes pediatric intensive care unit 

admissions are necessary 

·· - Better an admission at a 

pediatric intensive care unit than 

nothing, when home care services 

are not available 
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- Dependent on situation and 

symptoms of the child, not 

population-level 

- In case of some conditions, e.g. 

extreme epilepsy, even an 

experienced home care team 

cannot provide adequate care at 

home while still allowing parents 

to say their goodbyes calmly, and 

such cases (e.g. epilepsy) is not 

something that happens rarely 

- Pediatric Intensive Care Unit 

can be better than the regular 

ward because the nurses have 

more time for the child and 

parent(s) 

Stem cell transplant - A lot of children die because of the stem cell 

transplant, it will make for bias on your results 

- Children in palliative care trajectory will rarely 

receive a treatment like this, it's already very 

expensive and costs society a lot 

·· ·· 

Combining anti-epileptic 

medications 

·· - Can be necessary to combine, is 

done in various cases and in some 

pathologies 

·· 

Combining tramadol and 

anti-epileptics 

·· - Can be necessary when 

providing pain control 

·· 

Stopping physiotherapy ·· - Physiotherapy can be very good 

for one group of children with 

neurological conditions, but also 

very inappropriate for another 

group (e.g. with extreme spasms in 

which every movement is painful) 

- Is not sufficiently concrete: 

Depends on the type of 

physiotherapy and its intensity, 

calm physiotherapy is appropriate 

but physiotherapy to make sure 
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every mucus is coughed out is not 

necessary at the end of life 

Gastrostomy placement ·· - Would rarely occur, is never 

given to children at the end of life, 

so not population-level 

- A lot of children already have a 

gastrostomy, so will not happen 

often 

Installing port-a-caths ·· - Would rarely occur, is never 

given to children at the end of life, 

so not population-level 

- Happens very rarely 

New placement central 

venous catheter (Initially: 

Catheter placement) 

·· - Some catheters are crucial for 

providing good end-of-life care 

(e.g. for pain control) 

·· 

Enemas ·· - Would rarely occur, is never 

given to children at the end of life, 

so not population-level 

·· 

Hospital transfers ·· - Hospital transfers are not 

necessary bad, could be that there 

is a transfer for more 

advanced/specialized palliative 

care, and that happens regularly 

·· 

Long stay at Pediatric 

Intensive Care Unit  

·· ·· - Better an admission at a 

pediatric intensive care unit than 

nothing, when home care services 

are not available 

- Dependent on situation and 

symptoms of the child, not 

population-level 

- In case of some conditions, e.g. 

extreme epilepsy, even an 

experienced home care team 

cannot provide adequate care at 

home while still allowing parents 

to say their goodbyes calmly, and 
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such cases (e.g. epilepsy) is not 

something that happens rarely 

- Pediatric Intensive Care Unit 

can be better than the regular 

ward because the nurses have 

more time for the child and 

parent(s) 

- Placing a term on it is very 

difficult as it differs from 

situation to situation (often 

pathology-related) 

Old-generation 

prescriptions nausea 

·· ·· - Older medication is not 

necessarily worse, still works 

- Certain group of children 

doesn't do well with the newer 

medications, older ones work 

well 

House visits of specialist 

physician 

·· ·· - Specialist-physicians do not do 

house visits, happens rarely 

- Not a sign that there was 

appropriate care, often the family 

physician is placed into that role, 

who can really take on their role 

in this period at home 
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Appendix 6: Online Only, Reasons for Acceptance within Expert Discussion  

 

Indicators accepted after 

discussion 

Cancer Neurological conditions Genetic and congenital 

conditions 

Physiotherapy ·· - Good indicator if the terminal 

period (last days) is deleted, as 

physiotherapy within the last days 

is often not appropriate for children 

with neurological conditions 

·· 

Diagnostics and monitoring - Only in rare cases there is a need for a lot of 

tests to provide adequate symptom control 

- Interesting to compare with adult results 

- Often it's discussed with parents that this will 

not be done at a certain point, therefore 

indicator of inappropriate care 

- Can be reassuring for the parents, but these 

indicators focus on quality of life of the child 

and for the child it is often bad if tests are 

continued 

·· ·· 

Excessive (magnetic 

resonance imaging) 

monitoring (Initially: 

Multitude of investigations) 

- Good indicator for invasive care if it's 

specified to only magnetic resonance imaging 

scans (because they are most uncomfortable as 

the child has to lie still for at least half an hour, 

RX and Computed Tomography are not that 

uncomfortable for the palliative child as they 

do not last that long) and if the amount of 

magnetic resonance imaging scans that is 

counted is decreased  

- Good indicator for invasive care if 

it's specified to only magnetic 

resonance imaging scans (because 

they are most uncomfortable as the 

child has to lie still for at least half 

an hour, RX and Computed 

Tomography are not that 

uncomfortable for the palliative 

child as they do not last that long) 

and if the amount of magnetic 

resonance imaging scans that is 

counted is decreased  

- Good indicator for invasive 

care if it's specified to only 

magnetic resonance imaging 

scans (because they are most 

uncomfortable as the child has to 

lie still for at least half an hour, 

RX and Computed Tomography 

are not that uncomfortable for 

the palliative child as they do not 

last that long) and if the amount 

of magnetic resonance imaging 

scans that is counted is 

decreased  
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Gastrostomy placement - Indicates very invasive care because of 

admission to hospital, sedation, … 

·· ·· 

Starting dialysis - Very invasive procedure to start for children 

with a palliative trajectory 

- Good indicator for inappropriate care but 

only if children who died unexpectedly are 

deleted from analysis by delineating the 

denominator 

- Often it's discussed with parents that this will 

not be done at a certain point, therefore 

indicator of inappropriate care 

·· - Is an uncomfortable treatment, 

not useful for a child anymore in 

general, so excessive care 

- Only gives stable electrolytes, 

no comfort provision 

- Good indicator if period is 

adjusted to a broad period of 30 

days as its inappropriate for the 

whole end-of-life period, and if 

the denominator is adjusted to 

only contain children who died 

after a long palliative care 

trajectory (not due to a sudden 

death such as sepsis) 

Installing port-a-caths - Only placed in palliative setting if it's known 

it will be a very long palliative trajectory, 

otherwise it's invasive 

- Should be placed already often 

·· ·· 

Surgeries - Inappropriate also in the last month - Indicator for overly invasive care ·· 

New placement central 

venous catheter (Initially: 

Catheter placement) 

·· ·· - Good indicator when it's 

specified for specific, invasive 

catheters as subcutaneous 

catheters are used often for 

comfort care 

Drawing blood - In general, this is something that should be 

avoided although there can be indications 

where it's appropriate (e.g. leukemia, anemia, 

…) 

- In general, found to be overly 

invasive care 

- Is not comfortable for the 

child, even not if it's done via a 

port-a-cath, so in general should 

not be high, although in some 

situations blood draws can be 

necessary 
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- Often it's discussed with parents that this will 

not be done at a certain point, therefore 

indicator of inappropriate care 

- Interesting to see what numbers would say 

and what conclusions we could make 

Pediatric Intensive Care Unit 

admissions 

·· - Pediatric Intensive Care Unit 

admissions can signal a lack of 

coordination of care in general, 

although in some cases it can be 

necessary and appropriate care can 

be provided there 

- Pediatric Intensive Care Unit is 

structurally not best place to direct 

end-of-life care to, can signal 

inappropriate care coordination at a 

system level 

·· 

Care setting transfers ·· - Good indicator for appropriate 

care if the amount of care setting 

changes is increased, as 3 different 

care settings can happen and be 

appropriate (e.g. home to hospital 

to home) 

- Signals inappropriate care as soon 

as there are 4 or more care setting 

changes for the whole population 

- Good indicator for appropriate 

care if the amount of care setting 

changes is increased, as 2 

different care settings can 

happen and be appropriate (e.g. 

home to hospital to home) 

- Signals inappropriate care as 

soon as there are 3 or more care 

setting changes for the whole 

population 

Transfers from medical-

pedagogical institute to 

intensive care 

·· - Can signal inappropriate care 

expertise within the institute, 

insufficient training in end-of-life 

care 

- Can indicate institute is not 

equipped to provide comfort 

care, not enough of a framework 

present for end-of-life care 
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- Indicates care services such as 

children's palliative care teams 

have not been contacted for help 
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Appendix 7: Online Only, Final Set of 21 Face-Validated Quality Indicators for Children with 

Cancer  

 

Indicator  Numerator (number of children that died of 

cancer in which*) 

Denominator 

(*number of 

children that 

died of cancer) 

Time 

period 

before 

death (in 

days 

before 

death) 

Appropriate care 

Treatment, medication, and monitoring** 

Physiotherapy*** *physiotherapy was prescribed in the last 30, 

14, 7, or 2 days before death  

* 30, 14, 7, 

2 

(Off-label) 

Comfort 

medication*** 

*there were prescriptions for hyoscine 

butylbromide, dexmedetomidine, fentanyl, 

gabapentin, ketamine, ketorolac, lidocaine, 

midazolam, ondansetron, or scopolamine in the 

last 30, 14, 7, or 2 days before death 

* 30, 14, 7, 

2 

Pain control 

according to World 

Health 

Organization 

steps*** 

*there were prescriptions from the third World 

Health Organization step, i.e.  morphine, 

fentanyl, methadone, oxycodone, or 

hydromorphone, and these were preceded, in 

the last 2 years before death, by prescriptions 

from the first World Health Organization step, 

i.e. paracetamol, non-steroidal anti-

inflammatory drugs or aspirin, and from the 

second World Health Organization step, i.e. 

codeine, tramadol, or buprenorphine  

*with 

prescriptions from 

the third World 

Health 

Organization step, 

i.e.  morphine, 

fentanyl, 

methadone, 

oxycodone, or 

hydromorphone 

in the last 3 

months before 

death 

730/ 90 

Place of care and death** 

Home death  *there was a homea death * Not 

applicable 

Follow-up by 

hospital*** 

*there was at least 1 consultation in a hospitalb, 

or with a specialist physicianc from the start of 

the palliative status onwards 

* from the 

start of the 

official 

palliative 

status 

onwards  
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Care services and providers** 

Contact with 

general 

physician*** 

*there were at least 3 house visits of, 

prescriptions of, or consultations with a general 

physician in the last 30 days before death 

* 30 

Continuous care 

relationships*** 

*there was at least 1 prescription, visit, 

consultation, or treatment from the samea  

physician (general or specialistb) in the last 30 

days before death, as in the last year before 

death 

* 30 

Professional care 

provision*** 

*there were more than 2 prescriptions, home 

visits, treatments, consultations of physicians 

or paramedics, or a visit to a care institute in 

the last 30 or 14 days before death 

* 30, 14 

Palliative home 

care team*** 

*there was at least 1 visit of a mobile palliative 

home care teamc within the last 2 years before 

death 

* 730 

Multidisciplinary 

oncological consult 

*at least 1 multidisciplinary oncological 

consult was done for the child in the last 30 

days before death 

* 30 

Multidisciplinarity 

of care*** 

*there was a total of 5 or more prescriptions, 

treatments, visits, or advices, from 2 or more of 

the following care providers: general 

physicians, pediatricians, specialist physiciansa 

or paramedicsb in the last 30 days before death 

* 30 

Administrative measures** 

Palliative status*** * who received a palliative status  (i.e. a 

supportive financial measure to facilitate 

palliative home care) 

* 720 

Inappropriate care 

Treatment, medication, and monitoring** 

Diagnostics and 

monitoring*** 

*received 2 or more X-rays, magnetic 

resonance imaging scans, or Computed 

Tomography scans in the last 30, 14, 7, or 2 

days before death 

 30, 14, 7, 

2 

Excessive 

magnetic 

resonance imaging 

monitoring*** 

*received more than 1 magnetic resonance 

imaging scan in the last 30, 14, 7, or 2 days 

before death 

*  30, 14, 7, 

2 

Gastrostomy 

placement  

*a gastrostomy was placed in the last 30, 14, 7, 

or 2 days before death 

* 30, 14, 7, 

2 

Starting 

dialysis*** 

* dialysis was started in the last 14, 7, or 2 days 

before death or from receiving palliative status 

onwards 

* 14, 7, 2 or 

from 

receiving 

palliative 
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status 

onwards 

Installing port-a-

caths 

*a port-a-cath was installed in the last 14, 7, or 

2 days before death 

* 14, 7, 2 

Surgeries*** *a surgery was performed in the last 14, 7, or 2 

days before death 

*  14, 7, 2 

Drawing blood*** *there was at least 1 blood drawing in the last 7 

or 2 days before death 

* 7, 2 

Place of care and death** 

Hospital transfers *there were 1 or more hospital tranfersb  in the 

last 30, 14, 7, or 2 days before death 

* 30, 14, 7, 

2 

Emergency Room 

visits 

*there was at least 1 Emergency Room visit in 

the last 14, 7, or 2 days before death 

* 14, 7, 2 

a Long term palliative care trajectory is defined as: receiving palliative status or visits from a home care team, 

no sepsis primary cause of death, no transplant or stem cell transplant in the day before death; b Hospital 

transfer is defined as: there is a treatment from another hospital with another unique hospital code number 

than was previously recorded; ** Categories were defined after development of the indicators; *** Indicator 

that occurs for all three illness groups 
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Appendix 8: Online Only, Final Set of 24 Face-Validated Quality Indicators for Children with 

Neurological Conditions  

 

Indicator (short 

title) 

Numerator (number of children 

that died of neurological 

conditions in which*) 

Denominator (*number 

of children that died of 

neurological conditions) 

Time period 

before death 

(in days 

before death) 

Appropriate care 

Treatment, medication, and monitoring** 

Physiotherapy*** *physiotherapy was given in the 

last 30 before death  

* 30 

(Off-label) Comfort 

medication*** 

*there were prescriptions for 

hyoscine butylbromide, 

dexmedetomidine, fentanyl, 

gabapentin, ketamine, ketorolac, 

lidocaine, midazolam, 

ondansetron, or scopolamine in 

the last 30, 14, 7, or 2 days before 

death 

* 30, 14, 7, 2 

Pain control 

according to World 

Health Organization 

steps*** 

*there were prescriptions from the 

third World Health Organization 

step, i.e.  morphine, fentanyl, 

methadone, oxycodone, or 

hydromorphone, and these were 

preceded, in the last 2 years 

before death, by prescriptions 

from the first World Health 

Organization step, i.e. 

paracetamol, non-steroidal anti-

inflammatory drugs or aspirin, 

and from the second World 

Health Organization step, i.e. 

codeine, tramadol, or 

buprenorphine  

*with prescriptions from 

the third World Health 

Organization step, i.e.  

morphine, fentanyl, 

methadone, oxycodone, or 

hydromorphone in the last 

3 months before death 

730/ 90 

Place of care and death** 

Follow-up by 

hospital*** 

*there was at least 1 consultation 

in a hospitala, or with a specialist 

physicianb from the start of the 

palliative status onwards 

* from the start 

of the 

palliative 

status 

onwards*  

Care services and providers** 

Contact with general 

physician*** 

*there were at least 3 house visits 

of, prescriptions of, or 

consultations with a general 

* 30 
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physician in the last 30 days 

before death 

Continuous care 

relationships*** 

*there was at least 1 prescription, 

visit, consultation, or treatment 

from the samec  physician (general 

or specialistd) in the last 30 days 

before death, as in the last year 

before death 

* 30 

Professional care 

provision*** 

*there were more than 2 

prescriptions, house visits, 

treatments, consultations of 

physicians or paramedics, or a 

visit to a care institute in the last 

30 or 14 days before death 

* 30, 14 

Palliative home care 

team*** 

*there was at least 1 visit of a 

palliative home care teame within 

the last 2 years before death 

* 730 

Care services and providers** 

Multidisciplinarity of 

care*** 

*there was a total of 5 or more 

prescriptions, treatments, visits, or 

advices, from 2 or more of the 

following care providers: general 

physicians, pediatricians, 

specialist physiciansb or 

paramedicsf in the last 30 days 

before death 

* 30 

Involvement of 

specialist physicians 

*there was at least 1 prescription, 

visit of or consultation with at 

least 1 specialist physician a in the 

last 30 days before death 

 30n  

 

Administrative measures** 

Palliative status*** * who received a palliative status  * 720 

Increased child 

benefits 

* there were increased child 

benefits assigned to the family 

within 2 years before death  

* 720 

Reimbursed 

prescriptions 

*ondansetron 8mg was prescribed 

within 2 years before death 

* and that received 

prescriptions of 

ondansetron within 2 years 

before death 

Within 2 year 

before death 

 

Inappropriate care 

Treatment, medication, and monitoring** 

Excessive 

monitoring*** 

*received 2 or more X-rays, 

magnetic resonance imaging 

scans, or Computed Tomography 

scans per day in the last 30, 14, 7, 

or 2 days before death 

*  30, 14, 7, 2 

Diagnostics and 

monitoring*** 

*received 2 or more X-rays, 

magnetic resonance imaging 

scans, or Computed Tomography 

* 30, 14, 7, 2 
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scans in the last 30, 14, 7, or 2 

days before death 

Starting dialysis*** * dialysis was started in the last 

30, 14, 7, or 2 days before death 

or from receiving palliative status 

onwards 

* 30, 14, 7, 2 

Old-generation 

prescriptions nausea 

*domperidone or metoclopramide 

was prescribed in the last 30, 14, 

or 7 days before death 

*with prescriptions for 

nausea-treating medication 

30, 14, 7, 2 

Surgeries*** *a surgery was performed in the 

last 2 days before death 

*  2 

New antidepressant *at least 1 new antidepressant was 

started in the last 14 days before 

death 

* 14 

Late palliative care 

provision 

*there was a first registration of a 

palliative home care teame or 

palliative status within the last 14 

or 7 days before death 

* 14, 7 

Treatment, medication, and monitoring** 

Drawing blood*** *there was at least 1 blood 

drawing in the last 7 or 2 days 

before death 

* 7, 2 

Place of care and death** 

Pediatric Intensive 

Care Unit 

admissions 

*there were 1 or more hospital 

admissions at the Pediatric 

Intensive Care Unit in the last 14, 

7, or 2 days before death 

* 14, 7, 2 

Care setting transfers *there were 4 or more different 

care settings (homeg, hospitala or 

other settingh) in the last 30, 14, 7 

or 2 days before death 

*  30, 14, 7, 2 

Transfers from 

medical-pedagogical 

institute to intensive 

care 

* there were 1 or more transfers 

from a medical-pedagogical 

institute to an intensive care ward 

in the last 7 or 2 days before death 

*and resides in a medical-

pedagogical institute 

7, 2 

 
aHospital is defined as: code number with the category hospital as defined within the obtained mutuality data; 
bSpecialist physicians are defined as: all specialist physicians that have a qualification to provide 

prescriptions as defined within the obtained mutuality data, excluding the specialist physician for geriatrics; 
cThe same is defined as: having the same unique code number as defined within the obtained mutuality data; 
dSpecialist physicians are defined as: all specialist physicians that have a qualification to provide 

prescriptions as defined within the obtained mutuality data, excluding the specialist physician for geriatrics; 
ePalliative home care team is defined as: all database codes that point to a Palliative home care team as 

defined within the obtained data; fParamedics are defined as: physiotherapist, dietician, speech therapist, 

occupational therapist, bandagist, optician, hearing prosthetist, clinical biologist, nursing staff, home care 

nurses, psychologists; gHome is defined as: remaining category, there are no data that indicates a hospital 

stay or other care setting as defined within the obtained data; hOther care setting is defined as:  a code number 

or a pseudocode that indicates stay in a (medical-pedagogical) institute other than the hospital;**Categories 

were defined after development of the indicators; *** Indicator that occurs for all three illness groups 
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Appendix 9: Online Only, Final Set of 23 Face-Validated Quality Indicators for Children with 

Genetic and Congenital Conditions  

Indicator (short 

title) 

Numerator (number of children 

that died of genetic or 

congenital conditions in which*) 

Denominator (*number 

of children that died of 

genetic or congenital 

conditions) 

Time period 

before death 

(in days 

before death) 

Appropriate care 

Treatment, medication, and monitoring** 

Physiotherapy*** *physiotherapy was given in the 

last 30, 14, 7, or 2 days before 

death  

* 30, 14, 7, 2 

(Off-label) Comfort 

medication*** 

*there were prescriptions for 

hyoscine butylbromide, 

dexmedetomidine, fentanyl, 

gabapentin, ketamine, ketorolac, 

lidocaine, midazolam, 

ondansetron, or scopolamine in 

the last 30, 14, 7, or 2 days before 

death 

* 30, 14, 7, 2 

Pain control 

according to World 

Health Organization 

steps*** 

*there were prescriptions from the 

third World Health Organization 

step, i.e.  morphine, fentanyl, 

methadone, oxycodone, or 

hydromorphone, and these were 

preceded, in the last 2 years 

before death, by prescriptions 

from the first World Health 

Organization step, i.e. 

paracetamol, non-steroidal anti-

inflammatory drugs or aspirin, 

and from the second World 

Health Organization step, i.e. 

codeine, tramadol, or 

buprenorphine  

*with prescriptions from 

the third World Health 

Organization step, i.e.  

morphine, fentanyl, 

methadone, oxycodone, or 

hydromorphone in the last 

3 months before death 

730/ 90 

Continuing anti-

epileptic medication 

*there was at least 1 prescription 

of an anti-epileptic medicationa in 

the last 30 days before death 

*and in the last 3 months 

before death received at 

least 2 prescriptions for 

anti-epileptic medication 

30 

Place of care and death** 

Follow-up by 

hospital*** 

*there was at least 1 consultation 

in a hospitalb, or with a specialist 

physicianc from the start of the 

palliative status onwards 

* from the start 

of the 

palliative 

status 

onwards*  

Care services and providers** 

Contact with general 

physician*** 

*there were at least 3 house visits 

of, prescriptions of, or 

consultations with a general 

* 30 
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physician in the last 30 days 

before death 

Continuous care 

relationships*** 

*there was at least 1 prescription, 

visit, consultation, or treatment 

from the samed  physician 

(general or specialistc) in the last 

30 days before death, as in the last 

year before death 

* 30 

Professional care 

provision*** 

*there were more than 2 

prescriptions, house visits, 

treatments, consultations of 

physicians or paramedics, or a 

visit to a care institute in the last 

30 or 14 days before death 

* 30, 14 

Palliative home care 

team*** 

*there was at least 1 visit of a 

palliative home care teame within 

the last 2 years before death 

* 730 

Care services and providers** 

Multidisciplinarity of 

care*** 

*there was a total of 5 or more 

prescriptions, treatments, visits, or 

advices, from 2 or more of the 

following care providers: general 

physicians, pediatricians, 

specialist physiciansb or 

paramedicsf in the last 30 days 

before death 

* 30 

Administrative measures** 

Palliative status*** * who received a palliative status  * 720 

Inappropriate care 

Treatment, medication, and monitoring** 

Diagnostics and 

monitoring*** 

*received 2 or more X-rays, 

magnetic resonance imaging 

scans, or CT scans in the last 30, 

14, 7, or 2 days before death 

 30, 14, 7, 2 

Excessive magnetic 

resonance imaging 

monitoring*** 

*received 1 or more magnetic 

resonance imaging scans in the 

last 30, 14, 7, or 2 days before 

death 

*  30, 14, 7, 2 

Starting dialysis*** * dialysis was started in the last 

14, 7, or 2 days before death or 

from receiving palliative status 

onwards 

* 30, 14, 7, 2 

Treatment, medication, and monitoring** 

Surgeries*** *a surgery was performed in the 

last 2 days before death 

*  2 

Late palliative care 

provision 

*there was a first registration of a 

palliative home care teame or 

palliative status within the last 14 

or 7 days before death 

* 14, 7 
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New placement 

central venous 

catheter 

*there was placement of a central 

venous catheter in the last 7 or 2 

days before death 

* 7, 2 

Drawing blood*** *there was at least 1 blood 

drawing in the last 7 or 2 days 

before death 

* 7, 2 

Place of care and death** 

Hospital transfers *there were 1 or more hospital 

tranfersg  in the last 30, 14, 7, or 2 

days before death 

* 30, 14, 7, 2 

Care setting transfers *there were 4 or more different 

care settings (homeh, hospitalb or 

other settingi) in the last 30, 14, 7, 

or 2 days before death 

* 30, 14, 7, 2 

Transfers from 

medical-pedagogical 

institute to intensive 

care 

* there were 1 or more transfers 

from a medical-pedagogical 

institute to an intensive care ward 

in the last 7 or 2 days before death 

*and resides in a medical-

pedagogical institute 

7, 2 

    

Care services and providers** 

Care stop after 

receiving palliative 

status 

*there were less than 3 

prescriptions of, visits of, or 

consultations with a general 

physician or a specialist physician 

or a visit to a care institute from 

the start of the palliative status 

onwards 

* from the start 

of the 

palliative 

status onwards 

Involvement of 

specialist physicians 

*there was at least 1 prescription, 

visit of or consultation with at 

least 1 specialist physician in the 

last 30 days before death 

 30n  

 

a brivaracetam, carbamazepine, clonazepam, ethosuximide, phenobarbital, phenytoin, gabapentin, 

lacosamide, lamotrigine, levetiracetam, oxcarbazepine, perampanel, pregabalin, primidone, rufinamide, 

stiripentol, sulthiame, topiramate, valproate natrium, vigabatrin or zonisamide; bHospital is defined as: code 

number with the category hospital as defined within the obtained mutuality data; cSpecialist physicians are 

defined as: all specialist physicians that have a qualification to provide prescriptions as defined within the 

obtained mutuality data, excluding the specialist physician for geriatrics; dThe same is defined as: having the 

same unique code number as defined within the obtained mutuality data; ePalliative home care team is defined 

as: all database codes that point to a Palliative home care team as defined within the obtained data; 
fParamedics are defined as: physiotherapist, dietician, speech therapist, occupational therapist, bandagist, 

optician, hearing prosthetist, clinical biologist, nursing staff, home care nurses, psychologists; g Hospital 

transfer is defined as: there is a treatment from another hospital with another unique hospital code number 

than was previously recorded; hHome is defined as: remaining category, there are no data that indicates a 

hospital stay or other care setting as defined within the obtained data; iOther care setting is defined as:  a 

code number or a pseudocode that indicates stay in a (medical-pedagogical) institute other than the hospital; 

**Categories were defined after development of the indicators; *** Indicator that occurs for all three illness 

groups 
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Table 1: Experts Included in Panels per Phasea,b  

 Illness group 

Profession Cancer Neurological 

conditions 

Genetic and 

congenital 

conditions 

Interviews 

Pediatricians (nr.) 5 7 3 

Pediatric hospital, home, or liaison nurse 

(nr.) 

6 9 8 

Other (psychologist, physiotherapist, 

pharmacologist, care coordinator, general 

practitioner, social worker) (nr.) 

8 5 3 

Total (nr.) 19 21 14 

Survey 

Pediatricians (nr.) 5 6 4* 

Pediatric hospital, home, or liaison nurse 

(nr.) 

4 9 6 

Other (psychologist, physiotherapist, 

pharmacologist, care coordinator, social 

worker) (nr.) 

6 4 2 

Total (nr.)  15 19 12 

Group discussion 

Pediatricians (nr.) 3 5 3* 

Pediatric hospital, home, or liaison nurse 

(nr.) 

3 4 4 

Other (psychologist, physiotherapist, 

pharmacologist, care coordinator, social 

worker) (nr.) 

4 3 2* 

Total (nr.) 10 12 9 

*Additional experts were added in this phase to the indicated category within this illness group, 

compared to the previous phase (total of 3 additional experts) 

a Some experts participated in panels for multiple illness groups; b All experts were required to work 

in Belgium, have at least 1 year of experience in caring for children at the end of life (excluding 

residency training), and to speak and write Dutch or English.  
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Table 2: Online only, Main Questions within Topic Guides for Expert Interviewsa  

 

 

Appropriate care 

According to you, which medication/treatment is appropriate at the end of life in children with 

<cancer, neurological conditions, or genetic/congenital conditions>b on a population level?   

Inappropriate care 

According to you, which medication/treatment is inappropriate at the end of life in children with 

<cancer, neurological conditions, or genetic/congenital conditions>b on a population level?   

a Experts received an extensive explanation of our definition and database before the interview started. 

Visual aids were used during the interview to remind the experts of the predefined requirements of 

indicators. Treatment could also include consultations by care providers or financial aid; b Dependent 

on the illness group the expert chose to represent. 
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Table 3: Online Only, Calculation Steps for Disagreement Based on Interpercentile Scoring 

(Interpercentile Range Adjusted For Symmetry Formula) as Stated in Lee, 201742 and Fitch, 

200122  

 

Step Description Calculation 

1 Determine the lower limit of the 40% interpercentile 

range (IPRL)42 

Empirical Distribution 

Function, Interpolation 

methoda 

2 Determine the upper limit of the 40% interpercentile 

range (IPRU)42 

Empirical Distribution 

Function, Interpolation 

methoda 

3 Determine the central point of the IPR (IPRC) 42  (IPRL + IPRU)/2 42 

4 Determine the Assymetry Index (AI) on the 9 point 

Likert scale42 

5 - IPRC 42 

5 Calculate the IPRAS for the item 42 2.35 + (1.5*AI) 42 

6 Calculate the IPR 42 IPRU - IPRL 42 

7 Calculate the Disagreement Index (DI) 42 IPR/IPRAS 42 

8 Determine whether there is disagreement 42 DI > 1: Disagreement 42 

DI =< 1: No disagreement 42 

a The Empirical Distribution Function – Interpolation method was chosen as this was the 

interpercentile range method used in the RAND/UCLA Manual within the Interpercentile 

Range Adjusted for Symmetry formula Jo
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