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Thee Impact of Paediatric 
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ste rr  van der Zaag-Loone n 



Stellingenn behorende bij  het proefschrift van 
11 IJ van der  Zaag - Loonen 

1010 oktober 2002 

1.. Een kind heeft niet alleen recht op structuur, het feit dat kinderen de 7-
puntss Likert schaal prefereren boven de visueel analoge schaal geeft aan 
datt zij daar ook behoefte aan hebben. (ditproefschrift) 

2.. De incidentje van IBD vertoont geen piek gedurende de puberteit zoals 
eerderr gesuggereerd, doch slechts een stijgende lij n met de leeftijd. 

(dit(dit proefschrift) 

3.. Voor het vaststellen van de incidentie van chronische ziekten zijn 
registratiess die afhangen van actieve melding door artsen zeer gevoelig 
voorr case ascertainment bias doordat de praktische waarde van het 
meldenn voor hen vaak onduidelijk is. (ditproefschrift) 

4.. Artsen menen vaak de belasting die diagnostische en therapeutische 
handelingenn inhouden voor een patiënt te kunnen beoordelen, maar in 
werkelijkheidd is dit niet zo. Daardoor dienen al deze handelingen 
aantoonbaarr bij te dragen aan het verbeteren van het welzijn van de 
patiëntt (dit proefschrift) 

5.5. Patiënten moeten actief en frequent betrokken worden bij de 
ontwikkelingg van instrumenten die hun eigen welzijn onderzoeken. 

(dit(dit proefschrift) 

6.. De openbare verdediging van een medische dissertatie dient in het Engels 
tee geschieden, indien men wetenschappelijk internationaal wil kunnen 
competee ren. 

7.. A good doctor treats both the patient and the disease. (Americanproverb) 

8.. Het woord (vermagerings-)'dieet' zou in de nieuwe Van Dale vervangen 
moetenn worden door het woord: 'die-eet-niet'. (PLMLoonen) 
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'Mijnheerr Meersap, wakker worden'. 
Hijj  liet zijn zware ogen halfopen vallen. 

'Dee dokter komt even naar u kijken. Wakker worden'. 
Hijj  steunde op zijn ellebogen en werkte zich plichtmatig omhoog. 

'UU gaat goed vooruit' zei de dokter bemoedigend. 'Zo moet u doorgaan'. 
'Ikk merk er anders weinig van.' 

'Kom,, kom, hou de moed erin. Het gaat echt veel beter. Eens even kijken'. 
Dee dokter had een glad gezicht met rode wangetjes, een half-kalend hoofd waarvan de randen 

mett krulhaar bedekt waren, en priemende ogen van het onderzoekende type. Hij boog zich 
ijverigg voorover en luisterde naar zijn ademhaling. 

Toenn betastte hij zijn hartstreek. 
'Datt hart van u is sterk, daar zal het niet aan liggen.' 

'Wanneerr kan ik naar huis, denkt u?' 
'Datt kan ik nog niet zeggen. We zullen de medicijnen wat veranderen- 3 sotacor per dag en 

laatt de Capoten maar weg, zuster.' 
Dee karavaan vertrok richting buurman: dokter, zuster, assistent en co. Daar lag hij dan, 

gekeurdd en nog te licht bevonden: dat duurde nu al vijf weken en er leek nauwelijks een eind 
aann te komen. Wat een lol. Nauwelijks had hij afscheid genomen van zijn werk ('U gaat nu 
vann uw welverdiende pensioen genieten') of na twee maanden begon zijn hart raar te doen, 

waardoorr hij in de medische mallemolen terechtkwam en daar door bekwame handen in werd 
rondd gedraaid 

PassagePassage uit het werk van dr. PLM Loonen, circa 1998. 
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Introduction Introduction 

Introductio n n 
Inn this thesis inflammatory bowel disease (IBD) is approached as if it were a multi-facet 

diamond.. One can look at diamonds from numerous viewpoints: from every point, a different 
facett of the diamond is seen. I would like to invite you for a walk around the diamond called 
IBD.. (Figure 1) 

Butt before a study is started, the magnitude of the problem should be assessed, called 
epidemiology.. Therefore, we look at the number of new diamonds being polished in the 
Dutchh population per year. Only then the true value of every diamond can be estimated. 

Longtermm effects 
(osteoporosis,, malignancy) 

Treatment t 
side-effects s 

Psychological/ / 
physical l 
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^.Sociall  iunctioning 
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a a 

Symptoms s 

Tissuee inflammation 

Bloodd parameters 

Disease e 
activity y 
instruments s 

r r 
EL L 

& & 
S S 

Treatmentt effects 

Diagnosiss (radiological, 
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Figuree 1. 
Thee diamond called IBD. 

1.. The first and biggest facet on the top of the diamond is the aspect of the disease that is 
mostt easily observed: that of clinical symptoms. A large number of studies have examined 
clinicall  symptoms: what they are, when they occur and in how many patients, what certain 
symptomss predict, whether symptoms change over time etc. This is also the first aspect of 
diseasee a patient is confronted with: without symptoms, there is no disease! Slowly it 
becomess clear however that there are more aspects to this disease than merely symptoms. 
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GeneralGeneral Introduction 

2.. More sophisticated than only clinical symptoms is the assessment of disease activity. 
Thiss facet is important to researchers and clinicians. Since IBD is a complex disease that 
presentss with different symptoms varying between patients, and since the disease is not active 
alll  the time but fluctuates, it is not easy to measure which patient has active disease and which 
patientt has less active disease. When evaluating the effect of treatments, for example, it is 
importantt to determine what is called a treatment success, and what a treatment failure. Many 
instrumentss have been developed over the years and there now seems to be consensus about 
whatt instrument to use for each type of IBD. 

3.. Blood parameters are one part of the previous facet, continuing to intrigue researchers 
sincee many inflammatory parameters have been shown to more or less reflect activity of 
disease,, or complications of disease. This facet is closely located to the next facet (treatment) 
sincee for example laboratory studies have identified the important role of tumour necrosis 
factorr alpha (TNFa), a cytokine involved in the immune response cycle, in IBD. Consecuti-
vely,, pharmaceutical companies developed a new drug (anti-TNFa) counterplaying the effect 
off  this cytokine. However, for patients this facet is merely academic and not always relevant. 

4.. An important facet is treatment: what drug can be given to a patient that best relieves 
symptoms,, how much should be given in what dose, for how long should medication be given 
andd what patients respond best to certain drugs and so on. Traditionally, this is the typical 
medicall  research that clinicians are involved in. In the early days, relieving symptoms was the 
onlyy goal of medicine. However, now that more drugs have become available, side effects of 
treatmentss have become important as well. For patients, drug effects and side effects are very 
important.. For researchers and clinicians, studies evaluating the effects of (new) drugs are a 
continuouss challenge. 

5.. Physicians can take a look at the disease inside the patient during endoscopies, when 
theyy can inspect the bowel interior through a small video camera. This is a look at the organ 
itselff  and provides the patient (if he is not sedated during the procedure, or else afterwards the 
proceduree has been performed) with a non-illusory view of what goes on inside his abdomen. 

6.. Biopsies are often taken during these endoscopies and they provide the pathologist with 
tissuee to determine the histological diagnosis through the view of the microscope. Histology is 
ann essential part of diagnosis in combination with clinical features and radiological pictures. 
Somee physicians use the histological amount of tissue inflammation to determine the mucosal 
responsee to treatment, although this has been shown to run a course separate from clinical 
symptoms. . 
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7.. The social consequence of disease is one aspect that has long been denied. Socially 
embarrassingg symptoms, changing weight and appearance, nutritional problems and lack of 
energyy amongst others can impair many social activities, not infrequently leading to a loss of 
one'ss social network. Sexual performance is a facet included in social functioning, which can 
bee severely impaired in IBD patients, due to peri-anal complications in CD, or anxiety for 
embarrassingg accidents (like loosing stool in periods of watery diarrhoea or the passing of 
gas),, besides low general well being leading to decreased appetite for sex. Patients have to 
deall  with these aspects of disease on a daily basis while research into this facet is limited. 
Patientt support groups and patient societies often provide a useful forum for exchanging 
experiences. . 

8.. IBD is a difficult disease to deal with due to its unpredictable course, the fact that it's 
lifelong,, and the nature of its symptoms, leading to several psychological consequences. This 
facett also has long been underexposed. Although in the early days IBD was seen as a 
psychosomaticc disease and therefore psychology was the most important etiological factor 
then,, this theory has been rejected some time ago and psychological aspects of dealing with 
thiss complex disease were long neglected. For patients this is a very important aspect of 
disease:: depression and anxiety as a result of the illness can impair social and societal life in a 
considerablee way. 

9.. Employment and societal participation is closely related to the previous two facets. 
Schoolingg opportunities are important for eventual career options later in life. Patients are 
oftenn faced with changing career perspectives as a result of active disease; insurance 
companiess are becoming more stringent with respect to inclusion criteria and not rarely do 
IBDD patients have to pay a higher insurance premium although life expectancy is not different 
fromm that of healthy people. Obtaining a mortgage is sometimes difficult for IBD patients. 

10.. Quality of life (QoL) is a facet that used to be more or less at the back of the diamond. 
QoLL is used to describe a combination of the previously mentioned facets: health status 
(whichh is the level of physical impairment or functioning), psychological functioning and 
sociall  functioning. QoL itself can be viewed from several viewpoints: from the patient 
himself,, from the people caring for the patient (such as caregivers, parents, teachers, spouses, 
otherr family members, physician, nurse), and from statistical approaches (attributing certain 
valuess to health states, called utilities, not further dealt with in this thesis). 

However,, all these facets are part of the entire diamond, which symbolises the patient with 
IBD.. Every patient represents a different diamond, with facets of different magnitudes and 
localisationss at different sides of the diamond, making general statements for patients 
difficult.. For patients, the whole diamond picture is relevant, because that is what comprises 
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hiss life. However, for one patient, the symptoms facet may be most prominent while for 
anotherr patient social functioning will be most prominent. This comprises the biggest 
challengee for treatment of patients. For researchers, often only one facet is important because 
thatt is his particular area of research. In real life, all facets are more or less related: symptoms 
aree related to treatment, to psychological functioning and to employment possibilities. Social 
functioningg is related to psychological well being and symptoms. However, some facets can 
bee unrelated as well: the amount of tissue inflammation seen on endoscopy does not always 
relatee to the amount of symptoms; the number of physician visits is not only related to 
symptoms,, but more to patient well being and QoL. 

Duringg the last couple of decades, the diamond has metaphorically been placed on a 
pedestal,pedestal, and is slowly turned around to enable people a view at all facets that come with this 
complexx disease. Where the most prominent facet of symptoms was long the only facet 
peoplee could look at, nowadays, more facets are slowly becoming visible. This thesis will 
describee some facets of the IBD diamond. Emphasis is placed upon the less often viewed 
sidess of the diamond, most importantly QoL. 

Background d 

Inflammator yy Bowel Disease 

Throughoutt historical medical literature, starting in the 19th century, various physicians 
reportedd cases describing what is known as Crohn's disease (CD) today. The disease of the 
ileumm was long thought to be intestinal tuberculosis. Although it was not named until 1932, 
somee believe the first reported cases to go back to 1806. Almost a hundred years later, in 
1913,, there was first surgical evidence of what we know now as CD.1 The most famous 
report,, however, did not appear 1932, written by Dr. BB Crohn and colleagues.2 The paper 
listedd information on fourteen surgical cases affected by terminal ileitis that the authors 
describedd as regional ileitis because of the characteristic segmental localisation. Although 
thesee patients were mostly operated on by a surgeon, Dr. AA Berg, this latter surgeon refused 
too have his name on the paper, and the disease was only years later named CD after the first 
author. . 

Inflammatoryy bowel disease (IBD) encompasses two major forms of chronic intestinal 
inflammation:: CD and ulcerative colitis (UC). CD can manifest itself throughout the whole 
digestivee tract, from the mouth to the anus whereas UC (as the name implies: colon-itis, 
inflammationn of the colon) is confined to the large bowel. Furthermore, CD is characterised 
byy segmental, patchy distribution of disease, whereas in UC bowel inflammation is 
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continuouss and increases in severity distally. Inflammation in CD is transmural, where in UC 
inflammationn remains more superficial in the bowel mucosa. Typical histological findings are 
granulomass for CD, while in UC goblet cell mucin depletion and crypt abscesses are found. In 
somee 10 to 15 percent of cases, no definitive diagnosis can be made at initial presentation. In 
thosee cases, the term indeterminate colitis is used until a definitive diagnosis can be made.3 A 
combinationn of clinical features and macroscopic or microscopic abnormalities is used to 
ultimatelyy distinguish between Crohn's colitis and UC. 

IBDD manifests during childhood or adolescence in about 20 percent of patients.3 It is a 
diseasee of late adolescence and young adulthood, with peak incidences (i.e. the number of 
neww cases) in the second and third decades of life. A second peak around the eighth decade of 
lif ee has also been described.4'5 Generally, women are more often affected by CD while in men 
UCC is more frequent. The prevalence of IBD (which is the total number of people at a given 
timee suffering from the disease) is difficult to assess and has not been reported for the 
Netherlands.. However, if we use the formula proposed by Sandler,6 who uses incidence data 
too compute the prevalence (for CD, the prevalence is about 10 to 20 times the incidence, for 
UCC this is 10 to 14 times), and we use recent incidence data for the Netherlands reported by 
Russell  et al.7 we come to an estimated prevalence of CD of 69 to 138 per 105 inhabitants, and 
1000 to 140 per 105 inhabitants for UC. This means that in our country with 16 million 
inhabitants,, between 27,000 and 45,000 people are affected with IBD. However, due to the 
difficultiess in assessing this exact number this is probably an underestimation of the true 
numberr of people suffering from IBD. 

Generall  symptoms of IBD include stomachaches, diarrhoea and blood with the bowel 
movement.. The initial symptoms may mimic those of a common gastroenteritis complicating 
thee diagnosis. The first bouts of symptoms may disappear by themselves or be relatively 
easilyy controlled, where the true underlying disease is not revealed until a second disease 
exacerbationn occurs. CD may present with solitary peri-anal abscesses or fistula, or oral 
ulcers.. Sometimes, arthralgias are the first presenting symptom. Bowel symptoms may be 
mildd mimicking irritable bowel syndrome (IBS, a functional intestinal disorder) for a long 
periodd of time delaying optimal treatment of symptoms. 

Typicall  for IBD is the remitting nature of symptoms: symptoms may appear without 
warning,, and sometimes disappear as silent as they came. However, more often symptoms 
requiree therapeutic interventions in order to be relieved. Fluctuations in disease activity vary 
greatlyy across and within patients. Patients may be symptom less for several years before 
experiencingg a period of several disease exacerbations. The severity of disease exacerbations 
alsoo varies greatly. Some episodes can be easily treated with mild medications, whereas others 
posee considerable therapeutic difficulties, sometimes leading to intractable disease requiring 
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surgery.. Furthermore, symptoms when they appear interfere considerably with daily activities. 
Symptomss moreover are socially embarrassing. These aspects can make this disease a burden 
andd extremely difficult to deal with for patients. 

Symptomss in childhood 

AA majority of children with UC present with symptoms such as diarrhoea, rectal bleeding, 
abdominall  pain and weight loss.3 The initial symptoms of CD however are more subtle and 
varied,, with abdominal pain, weight loss and diarrhoea present in most children, while fevers, 
peri-anall  lesions or extra-intestinal manifestations of disease are only present in a subgroup.3 

Sometimess anorexia, weight loss or short stature are the only presenting symptoms of this 
complexx disease. In 50 prepubescent patients with CD, decreased height velocity antedated 
thee diagnosis in 88%, while in 42% it was noted before any intestinal symptoms were 
present.88 In another study, only 9% of children under 16 years old presented with growth 
retardation,, while during the course of disease growth failure occurred in 31% of children.9 

Thiss variability in symptoms can result in a considerable time between initial symptoms and 
thee eventual diagnosis of CD. The mean diagnostic delay for CD in childhood has been 
estimatedd at about 5.5 months (as opposed to 2.4 months for UC),3 although extremes up to 3 
yearss are not exceptional. This delay often occurs when the disease presents as solitary 
impairmentt of linear growth, delayed puberty or as solitary peri-anal lesions preceding major 
intestinall  symptoms. Another factor complicating diagnosis is the localisation of disease. The 
ileocoecall  part of the intestine is often difficult to reach and inspect during endoscopy while 
CDD is typically localised in this area. 

Linearr growth impairment as a unique symptom in childhood CD is due to a complex 
combinationn of causes. Malnutrition occurs in bothh adult and paediatric CD patients; however, 
inn childhood it has devastating effects upon growth. Malnutrition is caused both by a 
decreasedd intake due to nausea, vomiting and general malaise leading to anorexia, while 
intestinall  inflammation reduces bowel functioning leading to a decreased uptake of nutrients. 
Chronicc inflammation and fever put the body in a catabolic state. In addition, pro-
inflammatoryy cytokines produced by the inflamed intestinal mucosa itself affect nutritional 
statuss as well.3 This complex process does not rarely lead to a downward spiral that should be 
interruptedd by medical intervention aimed at both decreasing inflammation and improving 
nutritionall  status. Because in UC the time between onset of symptoms and diagnosis is in 
generall  relatively short, linear growth retardation or pubertal delay is seldom in this type of 
IBD. . 

8 8 
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Extra-intestinall  manifestations 

Althoughh more often present in CD than in UC, IBD can come with extra-intestinal 
manifestationss of disease. These often follow an activity pattern separate from that of the 
intestine.. In adult studies, some 25 to 30% of IBD patients have been shown to experience at 
leastt one such manifestation.10 Extra-intestinal symptoms can accompany, precede or over-
shadoww intestinal symptoms. The organs involved are the joints, skin, bones, eyes and the 
liver.10 0 

Arthritiss or arthralgias are the most common extra-intestinal manifestations of IBD. Bouts 
off  arthralgias may precede the diagnosis of IBD with several years.11 The hips and knees are 
mostt often affected. Two types of skin lesions can occur, erythema nodosum and pyoderma 
gangrenosum,, although these are uncommon in children. They are often difficult to manage 
therapeuticallyy and nasty for patients. Decreased mineral bone density is increasingly 
recognisedd in paediatric IBD, especially in CD.12 This can occur due to malnutrition, 
inhibitionn of bone formation by cytokines,13 or as a side effect of long term corticosteroid use. 
Duringg puberty the peak bone mass is normally acquired, where after bone mass only 
decreases.. Therefore, childhood IBD imposes the long term risk of clinical osteoporosis.3 As 
ocularr manifestation of IBD, acute episcleritis and uveitis are reported, with orbital myositis 
ass a rare manifestation.14 Finally, primary sclerosing cholangitis is a manifestation of IBD in 
thee liver region, most often associated with UC. Transient liver enzyme elevations have been 
reportedd in 14% of paediatric IBD patients during the course of their disease, but persistence 
forr more than 6 months is usually due to primary sclerosing cholangitis.3 

Diagnosis s 

Theree is no single test that can confidently confirm the diagnosis of CD or UC.3 The 
diagnosiss of IBD is made through a combination of clinical, biochemical, radiological and 
histologicall  features. In the Netherlands, members of different societies, including Paediatrics, 
Gastroenterology,, Clinical Chemistry, Radiology and Pathology, involved in the treatment of 
childrenn with IBD, reached consensus in 1994 about definition, clinical and diagnostic work-
upp as well as initial treatment options in paediatric IBD.15 On the basis of history and physical 
examinationn a distinction is made between colitis-like or Crohn-like appearance. Further 
laboratoryy investigations are required in the presence of malnutrition, extra intestinal manifes-
tationss or growth retardation. Endoscopy, including multiple biopsies at standardised localisa-
tions,, plays an important part in the final diagnosis. Special attention is given to pubertal 
stagingg and height measurements as routine aspects of the treatment of children with IBD.15 

Testss done to obtain material for the confirmation of IBD are often invasive. Examples are 
radiologicall  tests (small bowel follow through, double contrast barium techniques), where the 
patientt has to consume large amounts of liquids that provide the radiologist with contrasts on 
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GeneralGeneral Introduction 

thee pictures depicting the intestines, and endoscopical procedures. Endoscopies are often 
performedd through the insertion of a tube containing a small video camera, either from the 
upperr digestive tract (where the tube is inserted through the mouth) or the lower digestive 
tractt (where the tube is inserted through the anus). This is often a very painful and frightening 
experiencee for patients. For endoscopical procedures, the patient has to be fasting, and 
consumee large amounts of liquid laxatives in order to clean the bowel for the endoscopist to 
obtainn a clear view. During endoscopies, multiple biopsies should be taken providing the 
pathologistt with the localisation of biopsies.16 These test are performed for initial diagnostic 
purposess and during follow up in case of disease exacerbations, however for the evaluation of 
therapeuticc efficacy or screening for the development of eventual malignancies, they are also 
frequentlyy used. 

Aetiology y 

Thee exact aetiology of IBD is still unknown. Genetic susceptibility, environmental factors 
includingg nutritional factors, triggering events such as intestinal infections, and a lack of 
intestinall  immunological down regulation in response to mucosal damage are all part of the 
hypothesisedd multifactorial aetiopathogenesis.3 In a subgroup of patients, IBD runs in 
families.. Hereby, all types of IBD can occur within one family although concordance in type 
off  IBD is more frequent. A large number of studies have focussed at unravelling genes 
involvedd in IBD. This has resulted in the identification of at least two susceptibility genes 
involvedd in IBD, located on chromosomes 12 and 16.17'18 The existence of a genetic factor 
oftenn elicits secondary psychological processes in families: feelings of guilt about passing on 
thee disease upon offspring and worries about further family planning. In children, worries 
aboutt the possibility of passing on the disease upon their eventual offspring can be seen at an 
earlyy age. 

Treatment t 

Thee treatment for CD and UC is comparable in some respects, and different in some other 
aspects.. In general, two strategies in treatment exist: one for the management of acute disease 
exacerbationss to induce remission, and one to maintain remission once this has been achieved. 
Differencess in selecting drugs for paediatric versus adult patients are based on: 1) A lack of 
prospectivee trials establishing effective doses for different ages; 2) The inability of children to 
swalloww capsules; 3) The importance of nutrition in promoting growth; 4) A paucity of data 
regardingg the long term safety of medications; and 5) Untoward cosmetic effects of 
corticosteroids.199 The challenge in treating a child or adolescent with IBD is to employ 
pharmacological,, nutritional and, where appropriate, surgical interventions, not only to 
decreasee mucosal inflammation and thereby alleviate symptoms, but also to optimise growth, 
normalisee pubertal development, facilitate normal social development, and to avoid long term 
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diseasee related complications.3 The natural history and disease severity of IBD, as well as the 
responsee to treatment vary greatly between and within patients. 

Acutee disease symptoms can be as severe so that a patient is completely confined to bed 
duee to exhaustion, up to a life threatening toxic megacolon. In those severe cases, acute 
surgeryy is warranted to take out the severely inflamed part of the intestine. In less severe 
cases,, therapeutical interventions are needed with sometimes aggressive medication. 

AA number of pharmacological agents can be used in the treatment of acute exacerbations of 
IBD.. An important component of pharmacological therapy has long been corticosteroids. 
Thesee are aggressive immunosuppressive agents aimed at reducing inflammation. They have 
manyy side effects, such as increased appetite leading to weight gain, mood disorders, acne of 
thee face, development of a buffalo hump, striae of the skin, and with long term use, 
osteoporosis.. Because of these severe short and long term side effects, this agent is not 
consideredd ideal both by treating physicians as well as by patients. Many attempts have been 
undertakenn to develop alternative agents with fewer or less severe side effects but equal 
therapeuticall  efficacy, including locally acting steroids. However until now no suitable 
candidatee has proven superior and corticosteroids continue to be a mainstay of treatment of 
IBD. . 

Generally,, a so called step-up strategy for the treatment of IBD is used in children. (Figure 
1)) This pyramid represents the hierarchy in 'aggressiveness' of the agents. Therapy is started 
withh agents that have littl e or no side effects from the bottom of the pyramid, and when effect 
failss to occur, a stronger agent one step higher will be added to the medication regimen until 
thee desired effect (i.e. a decrease or complete absence of symptoms) has occurred. 

However,, the other approach to the pyramid is increasingly suggested: the step-down 
approach.. Hereby, one starts at the top of the pyramid and works downwards. This strategy 
hass been proposed because of the significant burden that enduring active disease poses upon 
children,, and because of the severe side effects of using multiple agents. The main purpose of 
thiss new approach is to reduce disease activity extremely rapid and to avoid treatment side 
effects.. Hereby, one starts with an agent or strategy from one of the upper parts of the 
pyramid,, and slowly works down towards the milder agents. An important problem hereby is 
thee lack of knowledge about the long term efficacy and side effects of newer agents like anti-
TNFaa or methotrexate (MTX). An important characteristic of drug treatment in paediatric 
IBDD is the lack of evidence from clinical trials about the efficacy.22 
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// Surgery \ 

// Anti-TNFa \ 

// enteral/parenteral \ 
// nutrition \ 

// Azathioprine, 6-MP, MTX \ 

// Corticosteroids \ 

// 5-ASA, sulfasalazine, Antibiotics, enteral nutrition\ 

Figuree 2. 
Thee pyramid of treatment 

Nutritionall  treatment has, although initially used to prevent or correct associated 
malnutrition,, proven a good alternative to corticosteroids in CD. It has been shown to be as 
effectivee as steroids in inducing disease remission in acute paediatric CD.20 Because of its 
additionall  beneficial effect upon growth and nutritional status, without the deleterious side 
effectss accompanying steroids, it is currently viewed as first line therapy for children with CD 
inn the United Kingdom.21 

Efficacyy of treatment is currently completely judged upon phenotypic features: the amount 
off  tissue inflammation and the level of symptoms of a patient. But we do not know which 
treatmentt improves patient well being up to a level that is important for patients, and (more 
importantly)) we do not know whether treatments do not decrease patient well being while 
improvingg tissue healing. In other words: isn't the treatment sometimes worse than the disease 
itself?? Possibly, some patients may benefit from one agent, while others benefit from some 
otherr agent. This can be explained by genotypical features, or by psychosocial characteristics. 
Questionss that physicians occupy are: should fistulising CD be treated differently from peri-
anall  disease? Should early onset UC be treated more aggressively than UC starting in the 7th 

decadee of life? Should an adolescent with difficulties in social functioning be kept from 
corticosteroidd treatments? All these issues should be studied in order to be answered in the 
nearr future. 
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Prognosis s 
Thee course of IBD is very unpredictable. However, from long term follow up studies it has 

beenn shown that 70 to 80% of patients with juvenile onset CD will require surgical removal of 
partss of their bowel somewhere in the course of their disease while this is required within 5 
yearss of diagnosis in some 50% of patients.2324 In UC, surgery is required in only 16% of 
patientss in the first 5 years, and in 35-38% during total follow up.25,26 There appears to be a 
somewhatt higher risk for developing colorectal cancer after more than two decades of disease 
especiallyy for patients with extensive pancolitis, but although increased compared to the 
healthyy population, this risk is still very small.3 Death from either CD or UC is extremely rare 
inn children. Children are however at risk of developing osteoporosis on the long run, either 
becausee of long term corticosteroid use, and because of the direct effect of inflammatory 
mediatorss on bone formation. For many newer agents, long term effects are as yet unknown. 

Consequencess of disease 

Recentt research has focussed on the psychological consequences of IBD - mainly 
depressionn and anxiety.27 However, all the psychosocial issues precipitated by IBD are greatly 
magnifiedd when the patient is a child or adolescent: besides dealing with the disease and 
symptoms,, he/she must simultaneously negotiate the difficult process of separation leading to 
adulthood.288 A meta analytic review of different chronic diseases suggested IBD to have the 
mostt profound effect on mental health of all chronic childhood disorders reviewed.29 Many 
aspectss make this disease extremely difficult to deal with in daily life. Symptoms may appear 
withoutt any warning sign, and impair daily activities. Symptoms are often socially 
embarrassing,, like peri-anal disease, frequent diarrhoea, stomach noises, or the unexpected 
passingg of gas or stool. Engström postulated that the socially embarrassing and humiliating 
naturee of symptoms make them hard to deal with openly, so that depression and anxiety 
result.300 Therapy may come with physical side effects like weight gain, moon facies, acne in 
thee face, or emotional side effects like depression, or the opposite: manic behaviour. Removal 
off  parts of the digestive tract may result in digestive problems or the production of an 
(ileo)stoma,, an artificial stool outlet on the belly. Nutritional therapy may require the patient 
too carry a nasogastric tube during the day and/or night. Diagnosis is often made through 
endoscopicc procedures, both colonoscopic and gastroscopic, which are painful and 
embarrassing,, and follow up strategies often include annual or biennial endoscopies in 
addition.. Lack of energy and general malaise are frequently mentioned complaints that are 
hardd to tackle therapeutically and often require patients to restrict their daily activities. 
Nutritionall  difficulties, either through a loss of appetite or through increased sensitivity to 
certainn foods, exclude participation in joyful social events like parties or dinners. And finally, 
uncertaintiess with respect to disease course both on the short and the long run make planning 
off  activities like holidays or work assignments, tricky. There have been studies describing 
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somee of the above mentioned phenomena in adults, however studies in children and 
adolescentss are rare. 

Inn a recent study, initiated by the Dutch Digestive Diseases Foundation, the effect of 
digestivee disorders upon the social position of adolescents (aged 12 to 24) in the Netherlands 
iss described.31 Adolescents with IBD were shown to be absent from school due to illness a 
significantt higher number of weeks compared to healthy controls. They report to go out less 
oftenn than controls (going to movies, bars, discos etc), and they have a paid job less often. 
Fergusonn et al.32 reported only 6 out of 70 (9%) juvenile onset IBD patients to be 
involuntarilyy unemployed due to their illness. A study on employment problems in adult 
patientss with IBD in the UK showed 72% of patients to be fully employed, while a 
significantlyy lower percentage compared to the regional average was unemployed (2% versus 
6%% respectively)." However, 72 out of the 120 patients (60%) had to change some aspect of 
theirr work due to IBD. The authors concluded the work prospects for IBD patients to be good. 
However,, other studies report 20% of adult UC patients to have a reduced earning capacity 
andd to have problems dealing with bowel symptoms before or during working hours,34 while 
Sorensonn et al.35 report 54% of adult patients to feel their illness had placed a strain on their 
personall  and working lives. 

Partt  I: Epidemiology 

IBDD is rare in Africa, South America and Asia, although in reality little studies have been 
performedd in these countries. 6 The incidence and prevalence of IBD is increasing in the 
Westernn world.6 Especially the incidence of CD in adult populations has increased 
dramatically,, while the incidence of UC has somewhat stayed the same.6 For example, in 
Copenhagen,, the incidence of CD increased from 0.5 per 105 in 1962 to around 4.0 in 1987.37 

Thee incidence of UC rose from 6.0 to 10.0 in 1982, to return to 6.0 per 105 in 1987.37 

However,, this conclusion has been based largely on comparisons between retrospective 
studiess and prospective studies within countries. Comparisons between retrospectively 
calculatedd incidence rates and prospectively gathered incidence rates are however tricky and 
mayy reveal a non-existing rise in incidence, for example through improved case ascertainment 
byy better diagnostic facilities and knowledge, and other confounding factors. However, trends 
inn incidence rates could help unravel the aetiology of the disease. In the absence of historical 
prospectivee data, retrospective data should be used to enable comparisons in incidence rates 
acrosss decades, taking the limitations of these comparisons into account. Despite these 
confoundingg factors, most epidemiologists accept a real increase in incidence of IBD.38 
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Also,, both in Europe and the United States, there seems to be a north-south gradient with 
thee disease being more prevalent in the northern countries.39'40 Comparisons of incidence rates 
betweenn regions and countries may be hazardous however because of differences in case 
ascertainmentt and diagnostic criteria. In regions of the Netherlands, only two studies assessed 
thee incidence of UC and CD in adults: one gathered data retrospectively,41,42 while another 
prospectivelyy registered new cases.7 Although the authors of the latter study included 
children,, they did not provide a separate incidence number for this population. Little research 
hass been performed in children so far to assess the incidence of IBD. Three prospective 
incidencee registrations in children have been performed in Sweden and the United 
Kingdom,43"455 producing incidence rates of IBD between 2.6 and 7.0 new cases per 10 
childrenn per year. (Table 1) All these studies however used active physician case reporting to 
identifyy new patients. Although this is often the only way to prospectively obtain incidence 
data,, this design can suffer from bias due to non-response by physicians. Therefore, studies 
usingg case reporting not depending on physician cooperation should be performed to estimate 
thiss level of bias. 

Tablee 1. 
Prospectivee incidence registrations in childhood IBD. 

CDD ÜC ÏC IBD overall 

Swedenn (1983-1995 *) 4j ï l 32 L9 XÖ 

Waless (1995-1997)44 1.4 0.8 0.5 2.6 
Unitedd Kingdom (1998-1999)45 3.1 L4 06 5.2 

Incidencee rates per 10 children per year are presented. 
**  Data from the 1992-1995 period were taken for comparison. 
IBD== inflammatory bowel disease; CD= Crohn's disease; UC= ulcerative colitis; IC= indeterminate colitis. 

Partt  II : Disease Activit y 

Sincee CD can present in any part of the intestinal tract, symptoms are variable across and 
withinn patients at different times. UC has a much more general presentation, with bloody, 
mucouss diarrhoea being present in nearly 95% of patients.3 In CD, abdominal pain, general 
malaisee and weight loss may often be present besides diarrhoea. Therefore, the systematic 
assessmentt of disease activity is more difficult in CD as compared with UC. 

Too evaluate the efficacy of treatments and experimental interventions, standardised 
outcomee variables are needed. For CD, many attempts have been undertaken to develop 
indicess assessing a combination of symptoms and signs. For UC, the Truelove and Witts 
classificationn for disease activity46 has been widely used both in adult and paediatric studies 
andd is widely accepted. In CD however, symptoms are less obvious and several multi 
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componentt activity indices have been developed over the years. No single laboratory 
parameterr has been concluded to reliably reflect intestinal inflammation.47 Therefore, 
combinationss of parameters were used in the various indices.48"50 The most widely used index 
combinedd subjective symptom reporting (abdominal pain, number of liquid stools per week, 
generall  well being, taking opiates for diarrhoea), physical examination (abdominal mass, 
bodyy weight), extra-intestinal manifestations of disease and one laboratory parameter 
(hematocrit)) in the CD Activity Index (CDAI).48 This index however encountered critique 
fromm paediatricians because it did not include features unique to children with the disease, 
suchh as growth impairment. Subsequently, experts in the field at a consensus meeting develo-
pedd a modified version for use in children.51 Although this so called Paediatric CDAI 
(PCDAI)) is widely used in paediatric clinical trials, it has never been fully validated or 
criticallyy analysed with respect to the individual items that are included in the index based on 
content. . 

Partt  II I  &  IV : Quality of Lif e 

Inn evaluating the efficacy of treatments for many diseases, the degree of disease activity or 
physicall  complications of the disease or its treatment are traditionally used as the most 
importantt outcome parameters. These are most important from the physician's point of view. 
Althoughh most medical treatments aim to improve patient physical functioning through a 
reductionn in disease activity, physical functioning may not be the best reflector of patient well 
being.. In other words: does symptom reduction lead to an improved patient well being? 

Forr IBD patients, physical measures of disease activity, or the degree of tissue 
inflammation,, are of limited interest. Rather, the patient is interested in "How do I feel" and 
"Howw has this changed over a certain period of time". For example, in a study with adult IBD 
patients,, psychological distress and general well being were found to be more related with the 
numberr of visits to the physician than physical functioning.52 This can be explained by the 
factt that patient well being is determined by more than just physical functioning: by 
characteristicss of a person, coping abilities, his environmental situation, social support, 
etcetera.. This explains that most patients with IBD, and even those with mild disease activity, 
experiencee certain impairment in their QoL.53 

Historyy of quality of life research 

Thee first attempt to assess QoL was in 1920 by an economist,54 where the first mentioning 
off  the term in the medical field was in the mid-1960s.55 Sociologists, psychologists and 
recentlyy the political field subsequently followed with respect to their interest in the subject. 
Thee first medical studies mainly concerned terminally ill patients or cancer patients, and 
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subsequentlyy other chronic and acute diseases became the focus of studies. Clinical and health 
caree services researchers have slowly recognised that changes in the patient's QoL are among 
thee main determinants of demand for care, compliance with treatment and satisfaction.56 

Overr the past several decades an increasing interest in the concept of QoL as an outcome 
parameterr for the efficacy of medical care has emerged. This is best exemplified by an 
exponentiall  rise in the number of publications using QoL as a subject heading, from 40 
publicationss between 1966 and 1974, to 31,317 publications between 1993 and 2001. 
Furthermore,, QoL has slowly become an accepted measure of efficacy in clinical trials, a 
criterionn for licensing new medicines in several jurisdictions,57 and the focus of a specific 
scientificc monthly journal (Quality of Life Research) and an international scientific society 
(Thee International Society for Quality of Life Research). Several commercial companies have 
specialisedd in QoL methodology. The importance of measuring QoL has recently gained more 
attentionn when clinical outcomes like mortality and morbidity appeared to be more closely 
relatedd to patient QoL than clinical variables.58'59 QoL has thereby become a potential 
prognosticc indicator of medical success. 

Al ll  these new developments exemplify the unique characteristics of the concept of QoL: 
thatt it is new, and that it is a complex material. But what exactly is meant by the term Qol? 

Definitionss of quality of life 

AA large number of definitions of QoL have been proposed over the years. Most early QoL 
studiess used the term QoL without defining it, resulting in vague concepts like sexuality, 
financiall  concerns or time needed for wound healing, all carrying the same hat, called QoL. 
Althoughh all these singular aspects are important to the overall QoL of patients, individually 
theyy do not give a clear picture of the whole construct. Therefore, it was stated that QoL 
shouldd be made up of multiple components56 (often referred to as multifactorial or multi-
dimensional),, where all components may have a different meaning for each patient. For 
example,, for a professional top-athlete, physical functioning may be more important than for a 
novell  writer. Therefore, QoL is very personal. The four most often used components that 
comprisee QoL are: physical and occupational function, psychological state, social interaction 
andd somatic sensation.60 Often, physical functioning and somatic sensation are combined into 
onee physical QoL domain, resulting in three broad domains: physical, psychological and 
sociall  aspects of life.61"63 

Ann important distinction should be made between the concepts of disease activity, health 
statuss and QoL. Disease activity refers to the process occurring at the level of the organ. In the 
casee of IBD, this refers to the actual level of tissue inflammation leading to symptoms. Health 
statuss refers to the functional impairments of health. This is often not rated by patients, but by 
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physicianss or other health care workers, although self-report forms do exist. QoL on the other 
handd by definition assesses patient perceptions of health status. 

Therefore,, all the definitions of QoL agree that the concept is patient centred, and that the 
patientt serves as his own control.60 Since expectations regarding health and the ability to cope 
withh limitations and disabilities can greatly affect a person's perception of health and overall 
satisfactionn with life, two people with the same health status (i.e. physical functioning) may 
havee very different qualities of life.64 Therefore, there is a hierarchy in the analysis of 
longitudinall  data per patient versus cross sectional comparisons between patients. Despite this 
hierarchy,, group comparisons are not useless and are often carried out as a start in the 
assessmentt of QoL of a specific patient group. 

Whenn comparing QoL data between patients, a number of factors should be taken into 
accountt that may influence patient scores: values could be culturally determined (for example, 
comparingg African bushmen with New York stockbrokers), age related (children versus 
geriatricc patients), gender related, and health/disease related (healthy people versus diseased 
populations). . 

Thiss leads to a definition of what we call 'healthy'. In 1948 the World Health Association 
(WHO)) defined health as "a state of complete physical, mental and social well being and not 
merelyy the absence of disease".65 This definition already captures most of the components of 
QoLL mentioned above. Therefore, many studies of QoL relating to this WHO definition used 
thee term 'Health-Related Quality of Life (HRQoL)'. Although the distinction between the two 
namess is vague, some believe them to represent totally different constructs, where others use 
themm interchangeably. QoL assessment in clinical medicine, or HRQoL assessment, has been 
proposedd to represent 'the functional effect of an illness and its consequent therapy upon a 
patient,, as perceived by the patient'.60 The influence of perceptions and prior beliefs of 
patientss has been incorporated into another frequently used definition: 'the physical, 
psychologicall  and social domains of health that are influenced by a person's experiences, 
beliefs,, expectations and perceptions'.64 In this thesis we like to adopt this latter definition, 
becausee it best describes our beliefs about what HRQoL incorporates. Irrespective of which 
definitionn one uses, the way of assessing QoL in clinical studies subsequently determines the 
obtainedd results. However, all these components are theoretical concepts for describing the 
holisticc experience of patients when faced with diseases and treatments. 

Critic ss towards quality of life assessments 

Althoughh many clinical trials purport to assess the impact of treatment on QoL, 
unfortunately,, many do not assess the construct properly according to some critics, or assess 
onlyy a single or limited aspect of what is a multidimensional construct.66 Often instruments 
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thatt focus mainly on health status, or assessing just physical or role functioning, are 
misleadinglyy called QoL instruments. However, one cannot assume QoL improvement from 
ann improvement in health status or physical functioning,56 because it is not the only 
determinantt of QoL. Although physical functioning is an important determinant of QoL, other 
factorss determine the total QoL of a patient as well. It has been recognised that patients with a 
similarr level of symptoms or physical impairment can experience a considerably different 
QoL.. There is ample evidence that, as an individual comes to terms with the fact of long term 
illness,, adjustments occur that preserve life satisfaction, and individuals can consider their 
QoLL as good even when there are severe limitations in their physical ability.67 Therefore, 
comparingg physically disabled patients in the acute phase of their illness with those who have 
beenn experiencing the impairment for several years may produce confusing results. 

Measuringg quality of life 

Measuringg QoL has become a separate specialty within the medical and social sciences, 
combiningg classical psychometric strategies with epidemiological and statistical approaches, 
inn addition to considerable input from clinicians. For example, where in traditional medical 
sciencess statistical significance of results is often viewed as clinically meaningful, in QoL 
research,, a long discussion has been going on about determining clinical meaningfulness both 
inn the presence and the absence of statistical significance.68'69 Early attempts of clinicians to 
measuree (components of) QoL in patients were, although courageous in the presence of 
considerablee suspicion towards this 'subjective' or 'soft' outcome parameter, often 
misleading.. Instruments were developed by clinicians and aimed to measure those aspects 
theythey thought would influence patients' lives. Therefore, patients were asked to complete 
questionnairess that did not reflect their concerns.36 When critique to this way of assessing 
QoLL was expressed, a defending argument was that the patients themselves completed the 
instrument,, as opposed to the previously more often used strategy where the physician would 
ratee the patient's QoL. However, this argument, that it was the patients who were replying to 
questionss that are designed by experts, is not sufficient to claim that the scores calculated 
fromm these responses reflect the patients' viewpoint.56 Leplege et al. therefore firmly stated 
thatt most of the currently used questionnaires do no more than force patients to address 
themselvess to the concerns of physicians and/or social scientists and statisticians.56 Although 
generall  consensus has been reached that patients should always be involved in development 
proceduress for QoL instruments, this is a laborious and time consuming business which is 
probablyy why still instruments get produced solely by experts in the field. 

Anotherr feature of the early phases of QoL measurement is the presentation of a total QoL 
score,, or the sole use of one item instruments, whereas now many instruments reflect the 
multidimensionalityy of QoL. For example, a person may be confined to a wheel chair with 
littl ee range of movement but have a strong psychological well being or sense of social 
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support.. This diversity of experience was long thought not to be possibly captured in a single 
scale.700 Likewise, simply asking "Could you rate your QoL or overall health on a scale from 1 
too 10?" although providing a useful overall assessment, was thought to leave the terms QoL 
andd overall health ambiguously defined.64 Physicians often express considerable preference to 
bee provided with just one score, probably because of a relative unfamiliarity with the 
interpretationn of scores. Experts in QoL research however recently expressed a revaluation of 
thee use of a summary score or a global question asking about overall health.71 This view was 
bornee out of the large number of studies that have shown, in a wide range of disease areas, 
thatt self-rated health is a powerful predictor of clinical outcome and mortality. However, it is 
nott known what patients are exactly referring to when answering to a question such as "how 
doo you rate your overall health". Yet experts recommend, while acknowledging this lack of 
insightt into why people respond in a certain way, simple global questions on QoL for clinical 
trialss as useful prognostic measures for stratification of treatment allocations. 

Whenn measuring QoL, two broad categories of instruments can be identified: generic 
instruments,instruments, assessing a variety of domains applicable to general populations that provide 
comprehensivee ratings allowing for comparisons across patient groups and across therapies; 
andd disease specific instruments, developed for specific patient populations. Generic instru-
mentss have been criticised for their relative insensitivity to detect important treatment effects 
orr group differences if these differences are not large.73 An important advantage of generic 
instrumentss is that comparisons can be made with available normative data from healthy 
populations.. In contrast, disease specific instruments are praised because of their sensitivity to 
smalll  but clinically important differences, however their singular use impedes across-group 
comparisons.. Therefore, recommendations for assessing QoL in clinical trials include the use 
off  both types of instruments.74'75 

Inn conclusion, the introduction of the concept of QoL has had one important positive 
effect,, which is to have given prominence to the views and experiences of patients. 
However,, QoL research cannot, and should not, compete for the spotlight with treatment 
designedd to improve survival, or curation of chronic diseases. But while curation is not 
availablee yet for many disorders, QoL issues are of primary concern in evaluating medical 
care.766 The fact that measuring the concept QoL is still not very straightforward, and that at 
timess results are difficult to interpret, this should not keep us from assessing the effects of 
medicall  treatments and programs upon patients' QoL. QoL assessments now offer clinicians a 
usefull  perspective complementary to the traditional biomedical considerations of disease and 
illnesss to describe the effect of illness upon patients. 
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Qualityy of life assessment in children 

Overr the past decades an important shift in paediatric medicine has occurred. Where in the 
earlyy days most diseases of childhood were either incurable or self-limiting, now 80% to 90% 
childrenn with a chronic illness will live into adulthood.77 Studies from the United States and 
thee United Kingdom show that some 10% of children live with some sort of chronic 
illness.78'799 When we transpose this figure to the Netherlands, some 300,000 children in this 
countryy have a chronic disorder. With this so called shift from 'cure' to 'care', the evaluation 
off  therapies and patient care should be focussed on different outcomes than it did before. 
Hippocratess said in the 4th century BC "first, a doctor must do no harm". The success of 
paediatricc medicine should no longer solely be judged on mortality and morbidity figures. If a 
childd is to live with an illness for the rest of his life, we should look at whether this is in fact 
goodd for him, and does not do ham in other areas. Shouldn't we at least gain some insight into 
otherr aspects of his life than just the physical functioning? 

Longg term childhood disorders may cause significant and permanent interference with a 
child'ss physical and emotional growth and development.80 Often, the adolescents with less 
visiblee disabilities and those who live with uncertainty about the outcome of their illness pay 
aa greater social, psychological and emotional price.77 IBD is an extreme example of such an 
invisiblee illness. In fact, as previously mentioned, a recent meta analysis showed IBD to have 
thee most profound effect upon mental health of children of all chronic diseases assessed. 9 

Smalll  studies in children with IBD showed these children to be more depressed than healthy 
controls.81"844 Nevertheless, children suffering from such disorders are often closely followed 
byy the medical team with respect to their physical functioning and symptoms, however insight 
intoo the other areas remains largely unmonitored. For some children, this might not be 
necessaryy because they manage to adapt successfully to their condition. However other 
childrenn in need of psychosocial support may pay a high price. For example, a meta analysis 
lookingg at levels of depression among children with a chronic medical condition showed these 
childrenn to be at a slightly elevated risk for depressive symptoms, but that most are not 
clinicallyy depressed.85 

Ann important factor that influences the adaptation to severe stress situations such as serious 
illness,, separation and the threat of death pose upon children and parents, is the coping 
behaviourr of the child and the parents.80 Although a causative relation between coping and the 
developmentt of a depressive disorder has never been proven, there is an association between 
thee two. To prove causality would be virtually impossible, however if coping behaviour could 
bee influenced experimentally, mental well being could be monitored and eventual effects 
attributedd to coping behaviour. With respect to social functioning, children with a chronic 
illnesss display more submissive behaviour reflecting a lack of adequate social skills, which 
cann interfere with social activities.86 
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Thee first studies addressing QoL related issues in children were only performed in the late 
eighties.87'888 By far the most extensive literature to date in paediatrics is in the field of 
paediatricc oncology.89 Although QoL has been used as an outcome measure in clinical trials in 
adultss for some time now, even in 1997 it was stated that there had so far been little effort to 
usee QoL measures in outcome evaluations or intervention work in children.89 

QoLL research has traditionally focussed on adults, and therefore the number of instruments 
developedd for this population is large compared to those for the paediatric population. Up to 
1998,, only 13% of the total number of publications concerning QoL was related to children.90 

However,, children are not just small adults in many aspects. For example, they differ in their 
understandingg of health, the causes of illness and their beliefs about how medications work.89 

Instrumentss developed for adults may not be very suitable for use in children,91 because of 
length,, item content, reading scales or response scales used.92 Wording and format of these 
instrumentss may need to be modified to account for children's cognitive and language skills. 
Butt more importantly, instruments developed for adults may tap on issues not important to 
childrenn or adolescents or lack items that are specifically important for children. Ideally, new 
instrumentss based on information obtained from children should be developed that address the 
specificc concerns of this population. 

Manyy researchers and clinicians have long been reluctant to include children's self assess-
mentss into QoL studies because they thought the results would render unreliable. However, 
childrenn with chronic illnesses have a more sophisticated and mature understanding of illness 
thann well peers and therefore may very well be capable of judging their own QoL. Another 
objectionn towards QoL assessments in children is the fact that children change, making the 
longitudinall  assessment in children an even higher challenge. The reading level and develop-
mentall  level of the child determine whether it is old enough to complete the instrument by 
itself.944 Recommendations with respect to the minimum age of the child to self-complete 
HRQoLL instruments vary from 7 to 9 years old.94 95 This implies that younger children are ex-
cludedd from QoL assessments. However, for these children, as well as often for older 
children,, parents have been used to provide so called "proxy assessments" of their child's 
QoL,, but these have been shown to be largely unrelated to the child's self assessment.96 

Althoughh this aspect is often mentioned as another objection to child self assessments, this 
discordancee in QoL reports is not surprising, because parents and children complete 
instrumentss from different view points.89 Despite the proposed objections towards child self 
assessmentt of QoL, many researchers view the paediatric population an extremely 
challengingg and important group to study. 
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Qualityy of life assessment in Inflammator y Bowel Disease 

Untill  recently, measuring the impact of IBD was almost exclusively performed by 
measurementt of clinical disease activity. However, indices of disease activity have been 
shownn to be insensitive to and discrepant with patient perceptions of health status.52'53'97 

Althoughh it is widely accepted that IBD greatly influences patients' QoL,53,98 there is still a 
paucityy of information regarding QoL issues in IBD. A number of reasons have been put 
forwardd for this paucity:99 

1.. Traditionally, Crohn's disease and UC have been studied together, and although they share 
manyy features, they are different medical diseases. This heterogeneity makes it hard to 
draww conclusions for the whole group. However the relative rarity of the two diseases 
makess separate studies hard to undertake; 

2.. The paucity of instruments assessing the subjective component of disease. In indices 
assessingg the level of disease activity some subjective components are included. However 
thesee indices all measure symptom activity as subjective components rather than the 
perceptionn of these symptoms upon daily life. Furthermore they were all designed from the 
physician'ss impression of disease activity rather than from the patient's perception of 
healthh status. Furthermore these indices only assess the amount of tissue inflammation, not 
takingg into account factors like side effects of treatment or complications of the disease 
likee painful peri-rectal manifestations; 

3.. IBD is a disease characterised by a great deal of variation in disease activity over time. If 
onee accepts disease activity as one factor influencing QoL, QoL scores can be expected to 
bee varying over time as well, although disease activity may not be the best factor to explain 
thesee eventualities. Therefore, cross sectional descriptions of the QoL of IBD patients may 
bee difficult due to this fluctuing nature; 

4.. Patient heterogeneity with respect to disease type, disease duration, disease course severity 
andd disease activity may impose difficulties in study designs. Populations differ per 
medicall  centre, with the more severely affected patients scattered across tertiary centres, 
andd the more quiescent patients primarily treated by their family practitioner. In childhood 
IBDD most patients are treated in secondary and tertiary centres. The relative rarity of IBD 
inn childhood makes this population even less studied than the adult population. 

Nevertheless,, the importance of measuring the HRQoL of IBD patients is unequivocal. 
Fourr instruments assessing health concerns and HRQoL (initially defined as perception of 
healthh status) for adult patients with IBD have so far been developed: The Cleveland Clinic 
Questionnaire,1000 The Rating Form of IBD Patient Concern (RFIPC),101 The UC/CD Health 
Statuss Scale,102 and the IBDQ.103 This latter instrument has been more refined over the years 
andd has been translated into various languages.104"110 These instruments have facilitated the 
frequentt assessment of QoL in various trials in adult IBD.eg n1"116 
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Qualityy of life assessment in children with Inflammator y Bowel Disease 

Littl ee is known about the specific psychosocial factors that influence the QoL of children 
andd adolescents with IBD.117 IBD in childhood has some unique features that distinguish it 
fromm IBD in adults. Firstly, the potential for growth impairment and a delay in pubertal 
developmentt as a complication of the inflammatory process, particularly in Crohn's disease, 
couldd have a considerable impact upon children's QoL. Teenagers affected by stunting and 
delayedd physical maturation are at particular risk for difficulties with peer interactions and 
psychosociall  trauma.118 Secondly, a delay in the developmental shift from dependence to 
independencee from parents has been shown.117'"9 This could seriously interfere with the 
acquisitionn of an independent role in society of this group later in life. With respect to the 
sociall  and educational implications of Crohn's disease in childhood, Moody et al.120 showed 
60%% of children to have significant absences from school, and 80% thought they had 
underachievedd in school examinations because of ill health; 57% of children were unable to 
participatee in sports on a regular basis, and 50% were unable to play with their friends. In two 
off  the first studies assessing QoL and depression in childhood IBD, it was shown that the 
levell  of disease severity did not correlate as much with QoL or depression as psychosocial 
factors.117121 1 

Therefore,, although children could share many issues important to adults with IBD, the 
effectss of the disease upon children's QoL should be assessed separately from the effects 
uponn adults with this disease. Efforts to measure the QoL of children with IBD so far have 
beenn hampered by a lack of suitable instruments.122 

Studyy Questions 

Basedd on the aforementioned literature, we decided that there is a lack of studies on some 
facetss of the metaphoric diamond as described in the Introduction. Exact incidence data of 
paediatricc IBD in the Netherlands are lacking. There are no validation studies of disease 
activityy measures in paediatric CD. And finally, littl e is known about how to measure and 
interprett QoL in paediatric IBD. Therefore, the central questions of this thesis were: 

1.. What is the incidence of IBD in children up to 18 years old in the Netherlands? 
2.. How valid is the widely used PCDAI for the assessment of disease activity in children 

withh Crohn's disease? 
3.. What is the impact of having IBD on children's QoL, assessed by the children 

themselvess and their caregivers? 
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However,, the main purpose of our study besides answering these central questions was to 
identifyy factors that influence the QoL of children with IBD that can be used to develop new 
interventions.. We thereby aimed to broaden our study from a purely descriptive study to a 
studyy providing new viewpoints to improve patient care. 

Studyy Instruments 

Thee following questionnaires were used in this thesis: 

Thee Impact-I I 

AA disease specific, self-report QoL questionnaire for children with IBD, called Impact, was 
developedd in Toronto, Canada in 1997 by Griffiths et al.118 It was translated into Dutch123 and 
extensivelyy modified and validated by the authors as described in Chapter 3.3. This version 
wass subsequently called the Impact-II. It consists of 35 items in 6 domains, covering IBD 
symptoms,, systemic symptoms, body image, emotional problems, social functioning, and 
treatment/interventionn related concerns. Total scores on the original instrument could range 
betweenn 0 and 245 points, with higher scores representing better QoL. On the modified 
instrumentt scale scores are transformed into a 0-100 scale enabling easier interpretation of 
scoress with higher scores representing better QoL. Therefore, a score of 80 points represents 
thatt the patient scores 80% of the maximum score on that particular domain. The Impact-II 
wass designed to be used amongst children aged 8-18 years old with IBD. No parent form was 
developed.. The Impact-II is currently available in 4 languages (Canadian English, UK 
English,, French and Dutch) and translations into various other languages are in process. 

Thee TNO/AZL Children' s Quality of Lif e Questionnaire (Tacqol) 

Thee Tacqol, a generic self report HRQoL instrument, was developed in 1997,124 and its 
parentt form in 1998.125 It defines HRQoL as functional status weighted by the emotional 
reactionss to occurring health status problems. Health status items inform about the incidence 
off  problems on the different domains of QoL and are scored on a 0-2 scale. (0= often, 1 = 
some-times,, 2= never). Only if a health status problem is reported, the emotional reaction to 
thee problem is determined, by asking how the child feels about the reported problem. This is 
scoredd on a 0-3 scale (0= bad, 1= rather bad, 2= not so good, 3= good). The Tacqol was 
constructedd to enable a systematic, valid and reliable description of HRQoL of children with 
chronicc disease aged 6 to 15 by the children themselves or their parents.126 It includes 7 scales 
orr domains of 8 items each: physical complaints, motor functioning, independent daily 
functioning,, cognitive functioning, social functioning and positive and negative emotions. 

25 5 



GeneralGeneral Introduction 

A)) The parent form was designed for the parents of children aged 6-15 years old. It is identical 
too the child form in design and scale structure and only has some phrasing differences, asking 
thee parent for the child's functional problems and the child's related feelings. 

B)Thee child form was developed for self-report in children aged 8-15 years old. It has been 
validatedd for the age groups 8-11 years old,126 and is currently being validated in the age 
groupss 12-15 years old.127 Problems with proxy reports have been published128 however the 
authorss suggest in HRQoL studies to use both forms simultaneously since neither the child 
formm nor the parent form proved to be superior to the other.126 

Normativee data are available for both the child and parent form and include both healthy 
populations1299 as well as children with varying chronic conditions.124125 The Tacqol is 
currentlyy one of the few generic HRQoL questionnaires available for use in children in the 
Netherlands.. Other questionnaires include the KJNDL, of German origin,130 and the Child 
Healthh Questionnaire (CHQ), of American origin,131 but the psychometric properties of these 
questionnairess in the Dutch population were not yet published when this study started. 
Recently,, normative data for the Dutch population on the CHQ have become available,132 and 
thee clinimetrics of the How Are You Questionnaire (HAY), a generic instrument of Dutch 
origin,, were described.133'134 

Utrechtt  Coping List (UCL) 

Thee Utrecht Coping List was developed for use in adult populations and assesses generic 
copingg behaviour.135 It focuses on seven categories of coping behaviour: active problem 
handlingg (directed at getting problems clear and active handling of those problems in order to 
solvee the problem), palliative reaction pattern (to divert one's attention in order not to think 
aboutt the problem), avoidance behaviour (to get out of the way of the problem), social support 
seekingg behaviour (looking for comfort and understanding with others), depressive reaction 
patternn (letting the problem take full control over oneself), expression of emotions (expressing 
emotionss like anger and annoyance) and comforting cognitions (having comforting thoughts). 
Answerss can be scored on a 4-point Likert scale, ranging from never/seldom to very often. 
Thee developers of the instrument think of coping behaviour as a personality trait, whereas 
otherr authors say it is dependent on the stressful situation the person faces. 

A)) There is no parent form available assessing parental insight into coping behaviour of 
children.. There is an adult version that investigates the coping behaviour of the respondent 
itself.. Normative data for the Dutch adult population are available. 

B)) An adolescent form has been developed, the UCL-A, and can be used by children 14 years 
andd older. Normative data from healthy populations are available. 
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Cognitivee Control Strategy Scale (CCSS) / Vragenlijst Secundaire Ziekte-Beheersing 

(VSZB) ) 

Thiss questionnaire was first developed by Grootenhuis et al. in parents of children with 
cancer,1366 and was based upon the model of Rothbaum et al.,137 who distinguished primary 
andd secondary control strategies. Primary control refers to the attempt people undertake when 
facingg a stressful situation to gain control over the situation by bringing their environment in 
linee with their wishes. Secondary control strategies refer to the attempt to adapt to the 
circumstancess and to regain control over them. The second strategy is more relevant in the 
casee of a chronic disorder. The questionnaire focuses upon four control strategies: predictive 
(thee attempt to predict events as to avoid disappointment), vicarious (attributing special power 
too certain people, like the physician), illusory (the attempt to associate with chance) and 
interpretativee control strategies (the search for meaning and understanding).136 

A)Thee parent form assesses parental adjustment to the child's illness; therefore questions are 
relatedd to parental coping styles related to the child's illness. 

B)) The child form includes 22 questions in the 4 domains relating to situations caused by any 
disease.. It is currently being validated in children with various chronic disorders. 

Generall  Health Questionnaire (GHQ-30) 

AA generic questionnaire for adults was designed to assess short term changes in 
psychologicall  function. It was developed for the detection of nonpsychotic psychiatric 
disorders.. It compares the respondent's present situation to how he/she feels normally (for 
example:: have you recently been losing confidence in yourself?). The answering options 
include:: much more than usual, more than usual, no more than usual, less than usual. The 
manuall  was published in 1988, and includes some 29 validation studies of the GHQ-30 form. 
Theree is a Dutch manual available.138 Normative data are available for the Dutch 
population.139 9 

Symptomm card 

AA symptom card was developed for this survey study to assess current disease activity, in 
thee absence of an instrument that could measure disease activity without the input of a 
physician.. This card contains 5 items: how much diarrhoea has the child had in the previous 
weekk (answering ranges: none, 1-6 times a day, 6-10 times a day and more than 10 times a 
day),, if and how severe stomachaches have been (no aches, slight, moderate, and severe 
aches),, whether there has been blood with the bowel movement (none, sometimes, regularly, 
orr often), whether there has been any fever present in the past week (yes or no), and whether 
theree has been weight loss (no, up to 1 kg or more than 1 kg). There is a child and a parent 
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form,, where both contain the same questions but have a slightly different wording. The parent 
iss furthermore asked whether the child has had to miss school during the last year because of 
thee disease, and how many consecutive weeks the longest the child has had to miss school. 
Thee parent is also asked whether she/he felt that the child's school performance has 
deterioratedd because of the disease or concurrent school non attendance (no, slightly, 
moderately,, or severely deteriorated). 

Outlin ee of this thesis 

Inn Part I, the impact with respect to the incidence of IBD in children and adolescents in 
thee Netherlands over a 3 year period will be assessed, using both a national registration 
systemm by paediatricians and a national database on pathology specimens. Since IBD is a 
combinedd clinical and histological diagnosis, this will provide information from both 
resources,, coming to a reliable estimation of the incidence in this population. This is the first 
studyy to systematically explore the incidence rate in this country. 

Inn Part II , ways to measure disease activity in Crohn's disease in children will be 
assessed.. Crohn's disease is a complex disease with a complex of symptoms that may or may 
nott be present in each child with a relapse of disease. The only disease activity index 
developedd for children will be validated against the physician global assessment, the currently 
usedd golden standard. Second, the individual items on this paediatric index will be quantitated 
usingg regression modelling and discriminatory analyses. 

Thee pathway through which we have tried to answer the central question: "What is the 
impactt of having IBD upon the QoL of children and adolescents" is described in Parts III and 
IV.. In Part III , the methodology of measuring QoL in children is described. The appropriate 
responsee options to be used in questionnaires designed for children will be assessed, using 
statisticall  methods and patient preference. The development of a new disease specific QoL 
indexx for children with IBD will be described, with its subsequent validation. 

Inn Part IV, the interpretation of QoL assessments related to children with IBD will be 
describedd from four different perspectives: first, the ability of paediatric gastroenterologists to 
ratee the importance of a large number of health issues important to children with IBD will be 
assessed.. Second, the ability of parents to rate the severity and amount of symptoms in their 
child,, as well as the child's QoL, will de studied. Factors influencing the agreement between 
parentt and child ratings will be analysed. Third, the child will rate his own QoL, but from two 
measurementt perspectives: from a generic instrument perspective, assessing QoL of general 
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day-to-dayy situations, and a disease specific perspective, focussing on disease related 

situations.. Finally, we wil l try to approach the concept QoL from a scientific perspective 

throughh the analysis of the association between an often mentioned important determinant of 

QoL,, coping style, with QoL, compared to the association between QoL and disease related 

factors. . 

Finally,, a general discussion, along with recommendations for  futur e research wil l be 

given.. A summary concludes this doctoral dissertation. 
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Abstract t 

Background Background 

Thee incidence of inflammatory bowel disease (IBD) seems to be rising. Incidence studies 

couldd provide more insight into geographical differences and thereby potentially lead to 

etiologicall  factors. The aim of this study was to prospectively assess the incidence of 

paediatricc IBD in the Netherlands from 1999 to 2001, using both an active physician case 

reportingg registry, as well as a nation-wide pathology database. 

Methods Methods 

Al ll  paediatricians in the Netherlands were sent monthly identification cards to be returned 

whetherr or not they had diagnosed a new child with IBD. A questionnaire was then sent out. 

Thee pathology database called PALGA, contains reports from all cytologic and histologic 

diagnosess made in the Netherlands. According to pre-set criteria, two independent raters 

searchedd the database for new IBD cases. Double cases were identified through checking 

casess on the basis of sex, date of birth, date of biopsy and place of residence. Age-specific 

incidencee rates were calculated for the Dutch population for the year 2000. 

Results Results 

Inn total, 763 new cases were identified. The overall incidence rate was 7.2 new cases per 105 

childrenn aged < 18 years per year. An exponential increase in incidence with age was 

observed.. Only 24% of the cases were ascertained through the clinical registry. 

Conclusion Conclusion 

Epidemiologicall  studies using active case reporting by physicians may be biased, leading to 

underestimationn of incidence rates. 
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Introductio n n 

Thee incidence of inflammatory bowel diseases (IBD), represented by Crohn's disease 
(CD),, ulcerative colitis (UC) and indeterminate colitis (IC), seems to be rising. In Western 
Europe,, the incidence of adult onset CD has increased dramatically over the last decades, 
whilee the incidence of UC has plateaud.1 In the few reports on childhood IBD, the same 
patternn was observed in reports from Wales, Scotland, Canada and Sweden.2"5 This increase is 
duee to unknown causes, and there is debate about the reality of these time trends.6 However, if 
thesee findings represent a true increase, insight into epidemiological changes over time and 
differencess between countries may ultimately lead to the identification of etiologic factors. 

CDD and UC are multifactorial diseases. A north-south gradient has been demonstrated in 
studiess from Europe and the United States, with the disease being more prevalent in the 
northernn countries.7'8 In the past, it has been suggested that IBD is virtually non-existent in 
developingg countries, but this may be due to the lack of epidemiological studies in these 
countries.66 Environmental factors may be the basis for the geographical variation, while 
differencess in genetic profiles, variable standards of living and differences in race or ethnicity 
mayy be equally important. In addition, comparison of incidence rates between regions and 
countriess may be biased by differences in case ascertainment and diagnostic criteria. 

Inn the Netherlands, two studies have assessed the incidence of IBD: one study gathered 
dataa retrospectively,9 while another prospectively registered new cases.10 The incidence rates 
foundd in the latter study were high compared to surrounding countries. Although the study 
includedd children, the authors did not provide a separate incidence rate for this population. 
Therefore,, the incidence rate of IBD in children in this country is not known. 

AA Medline search for papers from 1966 to 2001 including the keywords 'incidence' and 
'paediatricc IBD' yielded 105 results. Of these, 10 provided incidence rates for the paediatric 
group.2,5'11"188 These rates ranged from 2.2 to 6.9 per 105 for IBD overall, 0.2 to 3.8 for CD, 0.5 
too 4.3 for UC and from 0 to 2.2 for IC. (Table 1) However, most data were gathered 
retrospectively,, which makes the calculation of incidence numbers less reliable. Retrospective 
incidencee studies often suffer from selection bias by the observer, and from bias introduced by 
changess in medical technology leading to improved diagnostic practices.19 This often leads to 
ann underestimation of the true incidence rate. Therefore, prospective studies are generally of 
higherr quality.6 Six studies assembled incidence data of IBD in children prospectively. " ' 
188 All these studies used physician-based registries where physicians had to actively report 
neww cases. Such a registry system is highly dependent upon the registry unit and response 
ratess of individual physicians. 
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Tabl ee 1. 

European n 

year. . 

Scotland" " 
Norwayy n 

Francee 13 

Swedenn 14 

Waless 2 

Denmarkk  15 

Sweden5 5 

Swedenn '6 

Waless " 

incidencee studies 

UKK  and Ireland 18 

inn childhood IB D in 

CD D 
9.7-2.3 3 

2.5 5 
2.1 1 
2.6 6 
2.2 2 
0.2 2 
3.8 8 
1.2 2 
1.4 4 
3.0 0 

UC C 
1.5-1.9 9 

4.3 3 
0.5 5 
1.9 9 
0.7 7 
2.0 0 
2.1 1 
2.3 3 
0.8 8 
1.5 5 

chronological l 

IC C 
--
0 0 

0.6 6 
0.7 7 
--
0 0 
1.1 1 
2.2 2 
0.5 5 
0.6 6 

order, , per r 105 5 

IBDD Overall 
--

6.8 8 
--

5.3 3 
--

2.2 2 
6.9 9 
5.7 7 
2.6 6 
5.2 2 

childrenn per 

Type e off  study 
R R 
P P 
P P 
P P 
R R 
R R 
R R 
P P 
P P 
P P 

IBD== inflammatory bowel disease; CD= Crohn's disease; UC= Ulcerative colitis IC= indeterminate colitis; R= 
Retrospectivee study; P= Prospective study. 

Wee undertook this study to prospectively assess the incidence rate of paediatric IBD in the 
Netherlandss between January 1999 and December 2001. In the Netherlands, children with CD 
andd UC are diagnosed and treated by paediatricians up to the age of 17 years old. A three-year 
periodd was chosen to obtain a reliable average yearly incidence rate. We made use of two 
separatee registration systems, thereby not fully depending on physician reporting. Registries 
dependingg solely on clinical case reporting may be sub optimal because: 1) the relative 
unfamiliarityy of physicians with the disease; 2) variable diagnostic criteria within and between 
centres;; 3) variable interpretation of the definition of a "new case". The approach used in this 
studyy was to use both a clinical registry and a national registry of pathology reports, thereby 
minimisingg the aforementioned drawbacks. 

Methods s 

Patients s 

ClinicalClinical case ascertainment 

Thee Dutch Paediatric Surveillance Unit (NSCK) was founded in 1992 under the auspices 
off  the Dutch Society of Paediatrics, following the example of the British Paediatric 
Surveillancee Unit (BPSU). The aims of this Dutch Unit are to promote scientific research by 
involvingg all Dutch paediatricians in the surveillance of a number of relatively rare disorders; 
too supply information concerning the health care system, and to improve the quality of health 
caree on a primary, secondary or tertiary level. The ultimate goal of a national registration is to 
providee insight into background, prognosis, treatment and prevention of the diseases 
concerned.200 Currently, ten disease entities are included in the registry. 
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Ass is the NSCK policy, monthly identification cards were sent out to hospital-based 
paediatricianss in the Netherlands, to be returned whether or not in the previous month they 
hadd diagnosed a child under 18 years old with IBD. After the reporting physician had 
providedd initials and date of birth of the new case(s), the DSPU sent back a questionnaire for 
moree detailed information to the physician. For larger hospitals, one paediatrician per centre 
servedd as the reporting physician. 

AA consensus regarding the diagnosis of paediatric IBD has been reached in 1994 by the 
Dutchh Institute for Health Care Improvement (Centraal Beleids Orgaan CBO) including 
memberss from the Dutch Paediatric Society and the Dutch Society of Gastroenterology, 
statingg that the diagnosis should be made based on clinical, radiological and histological 
features.211 To this extent, the consensus has encompassed (ileo)colonoscopy with multiple 
biopsiess in all children who have symptoms compatible with IBD. 

PathologyPathology case ascertainment 

Thee Dutch National Database of Pathology (PALGA), a nation-wide network and registry 
off  histo- and cytopathology, contains standardised abstracts of all pathology reports obtained 
inn hospitals in the Netherlands, covering the total Dutch population of 16 million people. 
Becausee it is an automatic registry, it is not dependent upon the co-operation of pathologists, 
andd missing data due to non-responders virtually do not occur. It is therefore a unique 
databasee and the most reliable source of information for the diagnosis of diseases that require 
histologicall  confirmation, such as IBD. A scientific council evaluates each new study protocol 
forr scientific merit and the Medical Ethics Committee of the PALGA reviews the protection 
off  patient anonymity. Anonymised pathology reports can be obtained including only those 
identifyingg features necessary to perform crosschecking of individual patients with other 
diseasee registries, such as the NSCK. 

Thee search strategy for cases in the PALGA database included reports from histological 
specimenss from children aged < 18 years old, obtained from the small and large intestines 
includingg the anus. Reports containing the diagnosis of villous atrophy, Hirschsprung's 
disease,, aganglionosis, pseudo-membranous colitis and necrotising colitis were excluded from 
thee search. The assumption was that in childhood it is extremely rare to find one of the former 
raree diseases and IBD co-occurring in the same patient. Although CD can present in and be 
confinedd to the upper part of the digestive tract, it is uncommon in this country to perform 
onlyy upper gastrointestinal endoscopy procedures in such rare cases. By consensus, a 
colonoscopyy should always be performed to assess the type, extent, and distribution of 
disease.211 For all selected cases, the history of reports from the entire digestive tract including 
thee oesophagus, stomach and duodenum was extracted from the PALGA database to identify 
incidentt and not prevalent cases. By this strategy, solitary upper gastrointestinal CD could 
alsoo be identified. Two independent investigators selected possible IBD cases: one paediatric 
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researcherr physician-epidemiologist experienced with reading pathological reports (HJL) and 
onee of two paediatric gastroenterologists (HHFD or JAJMT). All cases with a diagnosis of 
CD,, UC and IC were selected, as well as all cases where the pathologist described the 
histologyy as: "non-specific inflammation of (parts of) the large bowel". Reports describing 
onlyy minor inflammation, or solitary inflammation in one biopsy fragment only were not 
selectedd as IBD cases. In case of disagreement between raters about the diagnosis of IBD, the 
thirdd (non-rating) paediatric gastroenterologist was consulted and discussions lead to a final 
conclusion. . 

Measures s 

Questionnaire Questionnaire 

Thee questionnaire that paediatricians received upon registering a new IBD case included 
itemss about age, sex, ethnic background and place of residence of the patient, growth data, 
typee and localisation of disease, diagnostic strategies employed, clinical signs and symptoms, 
extra-intestinall  manifestations of disease, and therapeutic strategies. A stamped envelope was 
includedd for return of the questionnaire. 

MeasureMeasure of disease frequency 

Forr the study of disease frequency, the incidence rate was chosen as measure of effect. 
Thiss is the ratio of the number of cases ascertained in a specified time period (numerator) 
dividedd by the product of the number of persons at risk of becoming ill with the specified time 
periodd (denominator).22 

Numerator Numerator 

Patientss registered through the NSCK as diagnosed with IBD were crosschecked with 
casess identified through the PALGA database. They were crosschecked on the basis of sex, 
datee of birth, residence and date of biopsy. This search would result in three groups: 

1)) Cases ascertained by clinical registration only (not confirmed by the pathology 
database). . 
2)) Cases ascertained by clinical registration as well as by identification from the 
pathologyy database; and 
3)) Cases identified by histological diagnosis only (not ascertained by clinical 
registration). . 

Thee sum of these three figures constitutes the total number of cases. The sum was divided 
byy three to obtain the average one-year number. 
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Denominator Denominator 

Thee denominator consists of the number of children under the age of 18 years old residing 
inn the Netherlands in the year 2000, provided by the Dutch Central Bureau for Statistics.23 

Althoughh this number may fluctuate slightly over the years, mortality and immigration/ 
emigrationn rates for this part of the Dutch population are low, therefore the total number of 
childrenn can be considered stable over the study period. Strictly speaking the number of 
childrenn that were diagnosed with IBD prior to, or during the study period cannot be 
consideredd at risk of developing the disease and should therefore be subtracted from the 
denominator.. However, in the case of low incidence this number does not influence incidence 
ratess and can therefore be neglected. 

Statisticall  analysis 

Thee relation between sex and disease type was tested with the Chi-squared test. The level 
off  agreement between type of disease diagnosed by the clinician and by histology was 
assessedd with Kappa's statistic, which looks at the rate of agreement beyond chance. Kappa 
valuess < 0.4 are considered low agreement, 0.4 to 0.6 moderate agreement, 0.6 to 0.8 
indicatess good agreement, and > 0.8 are considered excellent agreement.24 

Results s 

Reportingg of clinical cases by physicians 

Fromm January 1st 1999 to December 31st 2001, 315 new cases of IBD were reported by 
paediatricianss through the NSCK. For 286 of the reported cases, physicians completed and 
returnedd the questionnaire after two reminders (response rate 91%). Of these, 29 cases were 
reportedd by more than one physician (in total 61 reports); 11 children initially reported as 
havingg IBD proved to have a disease other than IBD; one child was not residing in the 
Netherlandss but came from Aruba (Dutch Antilles); and 18 children were diagnosed prior to 
thee study period. This resulted in a total of 224 clinically reported new IBD cases available for 
analysis.. The distribution of diagnosis by sex is summarised in Figure 1. Of the diagnosed 
childrenn 62% was male. In four cases, the initial diagnosis was not reported by the physician. 
1199 Children (54%) had CD, 63 (29%) had UC, and 37 (17%) were diagnosed as IC. There 
wass no relation between sex and type of IBD (x = 2.58, p= 0.28). 

Casess extracted from the Pathology database 

Thee searches in the PALGA database yielded reports from 5833 patients. Of those, 728 
fulfilledd our criteria for IBD and were regarded as new IBD cases during the study period. 
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Threee children diagnosed with IBD were not residents of the Netherlands but had been sent 
forr diagnostic or therapeutic purposes only to this country. They were from Germany (n= 1), 
Arubaa (n= 1) and Russia (n= 1). Two patients were 18 years or older when diagnosed with 
IBD;; these patients were not included in the analyses. One patient was identified twice in the 
pathologyy database. This resulted in 722 new IBD cases included in the analyses. The 
distributionn of new IBD cases, as identified from the PALGA database is shown in Figure 2. 
Inn this sample, 53% of the new cases were male. There was no relation between child's sex 
andd disease type (jf= 1.07, p= 0.59). 

Numerator Numerator 

Wee calculated three numbers: 
(1)) The number of cases ascertained by clinical registration only (not confirmed by the 

pathologyy database) was 40; of those, 29 were boys (73%). The majority of these (n= 25) 
weree diagnosed with CD, 8 were diagnosed with UC, and 6 were indeterminate, for 1 
childd the diagnosis was not reported. 

(2)) The number of cases ascertained by clinical registration as well as identification from the 
PALGAA database was 181; 61% were boys. Agreement in type of IBD diagnosed 
clinicallyy versus histologically was moderate (6= 0.48, p= 0.0001) (Table 2). In a 
considerablee number of patients (n= 24) who were reported as new cases of CD by the 
physician,, the type of IBD could not be classified by histology, and was therefore labelled 
IC. . 

(3)) The number of cases identified from the PALGA database was 540. Of these, 270 (50%) 
weree boys. The majority (58%) was labelled as IC, 21% as CD, and the remaining 21% as 
UC. . 

Thee combination of clinical reporting and identification from the PALGA database 
resultedd in a total number of new IBD cases over the three-year period of 763. In 5% of the 
cases,, the diagnosis was made by clinical reporting only, whereas 71% of the cases were 
identifiedd through the pathology database only. In 24% of the cases, new cases were identified 
throughh both registration systems, (see Figure 3) 

Denominator Denominator 

Thee total number of children under 18 years old in the Netherlands in the year 2000 was 
3,491,398.. For one-year incidence rates (Figure 3), the age adjusted population number was 
used. . 
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IncidenceIncidence rate 

Inn the years 1999-2001, the total yearly incidence rate for paediatric IBD in the 
Netherlandss was 7.2/105 children. Incidence rates for CD, UC and IC were 2.1, 1.6 and 
3.6/1055 children respectively. The total incidence rate adjusted for the age distribution is 
presentedd in Figure 3. An exponential rise in incidence is observed with age. If only cases 
identifiedd through clinical reporting were used, the overall incidence rate would be 2.1/105. 
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Figuree 1. 
Diagnosiss by sex of clinically registered new IBD cases. 
IBD== inflammatory bowel disease; CD= Crohn's disease; UC= ulcerative colitis; IC= indeterminate colitis. 

Tablee 2. 
Typee of IBD by clinical and histological diagnosis for cases identified through both 
registrationn systems (n= 181). 

Histologicall  diagnosis 
Crohn'ss disease (73) 
Ulcerativee colitis (45) 
Indeterminatee colitis (62) 

Clinicall  diagnosis 
Crohn'ss disease (93) 

66 6 
3 3 

24 4 

Ulcerativee colitis (54) 
1 1 

33 3 
20 0 

Indeterminatee colitis (33) 
6 6 
9 9 
18 8 

Forr one case the clinical diagnosis was not reported. 
Kappa'ss measure of agreement about type of IBD= 0.46 (p= 0.0001). 
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Figuree 2. 
Diagnosiss by sex of histologically identified new IBD cases. 
IBD== inflammatory bowel disease; CD= Crohn's disease; UC= ulcerative colitis; IC = indeterminate colitis. 

Discussion n 

Thiss is the first prospective survey to assess the incidence of paediatric IBD using an 
automaticc pathology registry covering 100% of the pathology laboratories and a nation-wide 
clinicall  registration system in the Netherlands. Using this dual approach, the total incidence 
ratee of IBD in children under 18 years old in the Netherlands was 7.2/105 per year. There is an 
exponentiall  increase in incidence with age. This is in contrast with and earlier report, which 
showedd a peak incidence around the age of 13.18 

Inn 5% of the cases, identification occurred through the clinical registry only. This can be 
explainedd by the fact that in some cases, patients may be considered too ill to undergo an 
endoscopy,, the mucosa may be too inflamed to take biopsies risking accidental perforation of 
thee bowel wall, or physicians deviate from Dutch consensus guidelines and decide not to take 
biopsiess for other reasons. On the other hand, 71 % of new IBD cases were identified through 
thee PALGA database only. This number may represent the level of non-response by clinical 
registration.. The fact that a large number of these patients were 13 years and older (see Figure 
3)) indicates that they may have been seen by physicians other than paediatricians, such as 
gastroenterologistss or surgeons, who were not included in our clinical registration system. 
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However,, in the younger children, who are not likely to be treated by adult specialists, the rate 
off  non-response was also considerable. (Figure 3) 

Anotherr possible explanation for this high percentage identified through pathology only is 
thatt in some cases, histology may have suggested IBD, whereas in clinic a different diagnosis 
wass made (e.g. infectious colitis, lymfocytic colitis). We feel this is unlikely since it is not 
commonn to perform a colonoscopy with the former differential diagnosis, and the later 
diagnosiss is extremely rare. In fact, lymfocytic colitis has even been suggested to represent 
morphologicall  changes preceding typical CD. 5 

AA final explanation is the variable interpretation of the definition of a "new case". Paedia-
tricianss may be hesitant to report a child as IBD case when the diagnosis is not definitive yet. 
Itt is known that more than half of cases initially reported by histology as IC will later fulfi l 
criteriaa for CD or UC.14 This is exemplified by the high percentage of cases identified from 
thee pathology registry only (58%) labelled as IC. 

Thee use of a pathology registration however also has some disadvantages. In some 
instances,, the clinical picture may be very straightforward while the histological picture 
remainss long inconclusive. For example in IBD, endoscopical features such as distribution 
andd pattern of disease through the intestinal tract are very informative for the distinction 
betweenn CD and UC. Because we did not have access to endoscopic or clinical data from 
patientss identified through the PALGA database only, a substantial number of cases were 
labelledd as IC. This resulted in an underestimation of the true incidence rate of CD and UC, 
whilee it overestimates the rate of IC. Therefore no firm conclusive statements can be drawn 
aboutt the distribution of IBD types in our country. A further study contacting the treating 
physiciann of the cases identified by the pathology database alone should give more insight 
intoo the true disease distribution in the Netherlands. Also, reasons for the low rate of clinical 
reportingg can then be identified. 

Studiess relying on active case reporting by physicians are often the only way to obtain 
prospectivee incidence numbers of rare diseases. Response rates in clinical registration systems 
aree generally high, from 90% to 94% in the BPSU, and 93% for the NSCK.18'20'26 However, 
twoo response rates can be calculated: the number of physicians responding to the initial 
requestt for case reporting (primary response rate) and the rate of physicians returning 
completedd questionnaires after the initial reporting of a new case. The primary response rate 
forr the NSCK is 91%.27 The high secondary response rate (91%) in our study is comparable to 
thatt found in other studies with the NSCK. Through the pathology registry, we could however 
indicatee the (lack of) primary response of physicians, and thereby the potential level of case 
ascertainmentt bias. This lack was considerable: only 29% of the cases were identified clinic-
ally,, while the remaining 71% was identified through the pathology database. We feel this 
cannott be completely explained by the fact that we did not include adult physicians in our 
clinicall  registration survey: for the very young children under-reporting was also considerable 
(Figuree 3). 
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Figuree 3. 
Totall  incidence by age and identification. 

Ourr study meets the criteria for a sound epidemiological study in IBD, proposed by 
Farrokyarr et al.,6 meaning that it can be considered littl e influenced by potential biases. 
Especiallyy responders' bias is likely to be very low in our study due to the use of the 
pathologyy network. The PALGA is a unique feature in this country. It offers clinicians and 
researcherss the possibility to reliably and systematically assemble data from patients with 
diagnosess that require histological confirmation. In combination with a clinical registration 
system,, a reliable indication of incidence and prevalence rates can thus be obtained. 

Thiss study elicits an interesting new insight into geographical differences in the incidence 
off  paediatric IBD: two countries at somewhat the same degree of latitude showing a dramatic 
differencee in incidence. For example, at the peak incidence found in the UK (at 13 years), 
Sawczenkoo et al.18 find an incidence rate of 15/105 children. From our data, at that same age, 
ann incidence of around 10/105 is found (Figure 3). Considering the fact that their registry was 
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completelyy dependent upon physician response rates, the true incidence in the UK might be 
higherr than reported. Therefore the difference in incidence rates between the two countries 
mayy be even larger. 

Thee existence of the often-cited north-south gradient in incidence has been debated 
recently.66 The quality of the research methods must be carefully considered when interpreting 
resultss of epidemiological studies, particularly when comparing results between countries, or 
whenn comparing studies over time.6 Incidence studies relying completely upon active 
physiciann case reporting should take into account the magnitude of underestimation of the true 
incidencee due to low initial response rates. 

Inn summary, we describe a highly reliable registry of the incidence of paediatric IBD in the 
Netherlands.. The incidence in children under 16 years of age is lower than that recently found 
inn the United Kingdom. Further research needs to be performed to assess disease type and 
patientt characteristics of the Dutch paediatric IBD population. 
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Abstract t 

BackgroundBackground & Aims 

Thee Paediatric Crohn's Disease Activity Index (PCDAI) is a multi-item measure that, in 

contrastt to the adult-derived CDAI, includes linear growth and places less emphasis on 

subjectivelyy reported symptoms but more on laboratory parameters of intestinal inflammation. 

Thiss study compared the feasibility, validity, and responsiveness of PCDAI vs. CDAI in the 

assessmentt of Crohn's disease activity among paediatric patients. 

Methods Methods 

Eighty-onee children and adolescents with Crohn's disease were studied. A gastroenterologist 

providedd a categorical global assessment of disease activity as quiescent, mild, moderate, or 

severee after interview and physical examination. CDAI and PCDAI scores were calculated by 

ann independent appraiser. 

Results Results 

Meann values within each category for CDAI and PCDAI differed significantly between strata. 

PCDAII  values were quiescent, 6.8 +/- 6.6; mild, 18.7 +/- 7.3; moderate, 38.5 +/- 12.9; and 

severe,, 54.2 +/- 14.0. CDAI values were quiescent, 23.5 +/- 53.6; mild, 96.0 +/- 60.7; 

moderate,, 184.5 +/- 97.0; and severe, 284.4 +/- 85.8. Individual scores showed less overlap 

betweenn strata for PCDAI than for CDAI. PCDAI showed better correlation with serum 

orosomucoidd and platelet count, laboratory parameters of inflammation not included in either 

index. . 

Conclusions Conclusions 

Bothh PCDAI and CDAI reflect disease activity in paediatric Crohn's disease. PCDAI is better 

att discriminating between levels of disease activity. 
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Introductio n n 

Noo single clinical or laboratory parameter always accurately reflects activity of intestinal 
inflammationn in Crohn's disease (CD).1 Hence, multi-item measures of disease activity have 
beenn developed for use in clinical trials.2^4 The widely used Crohn's Disease Activity Index 
(CDAI)) was developed for use in adult patients.2 However, the CDAI does not consider 
aspectss of CD unique to children, most notably the potential for linear growth impairment as a 
manifestationn of active disease. The Paediatric Crohn's Disease Activity Index (PCDAI) was 
developedd and validated as an evaluative multi-item index for use in multicenter trials among 
childrenn and adolescents.5'6 There is considerable overlap with the domains of the CDAI. The 
differencess can be summarised as follows: the PCDAI discarded use of anti-diarrhoeal agents; 
decreasedd the weighting of subjectively reported abdominal pain, general well being, and 
diarrhoea;; increased the number of laboratory parameters; and added linear growth. 

Clinicall  experience has suggested that the CDAI may under represent disease activity 
amongg paediatric patients7 because of the heavy weighting on subjective reporting of 
symptomss and the tendency for many children and teenagers to minimize somatic complaints. 
Nevertheless,, the CDAI is still used as the primary outcome variable in paediatric trials 
despitee its lack of validation in paediatric populations and recognized difficulties in both 
feasibilityy and reproducibility even among adult patients with CD. We compared the PCDAI 
withh the CDAI in the assessment of intestinal inflammatory activity in children and 
adolescentss with CD. The aim was to provide data on feasibility, validity, significance of 
scores,, and responsiveness that will guide investigators in the selection of a multi-item 
measuree for future clinical trials in paediatric CD. 

Material ss and Methods 

Betweenn May 1997 and August 1997, children and adolescents younger than 18 years 
attendingg The Hospital for Sick Children for assessment of CD were asked to complete a 7-
dayy diary to facilitate computation of the CDAI. 2 The diagnosis of CD was established in all 
patientss according to conventional radiological, endoscopic, and histological criteria. The 
diaryy and an explanatory letter were mailed to families 1 week before their appointment. If 
patientss did not receive the diary or forgot to complete it, they were asked to fil l out the diary 
retrospectively. . 

Att the hospital visit, each patient was interviewed by the attending paediatric 
gastroenterologistt (AMG or PMS) who provided a global assessment of disease activity as 
quiescent,, mild, moderate, or severe on the basis of history and physical examination. Height 
andd weight were measured and plotted on the standard growth charts of Tanner et al.8 
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Thee research assistant (HL) recorded patient demographic data and laboratory parameters. 
Thesee included those required for calculation of the CDAI (hematocrit) and PCDAI 
(hematocrit,, serum albumin, and erythrocyte sedimentation rate [ESR]), as well as serum 
orosomucoidd and platelet count. Two versions of the CDAI were calculated for all patients: an 
originall  version 2 and one previously modified for use in paediatric patients.7 In the modified 
CDAI,, "use of opiates or Lomotil for diarrhoea" is replaced by "number of days unable to 
goo to school or participate in normal activities because of CD". The concept of "standard 
weight""  is not applicable to growing children and is therefore replaced by "the ideal weight 
forr height" as determined from the growth curves of Tanner et al.8 An additional measure of 
diseasee activity, the Harvey-Bradshaw index (HBI),4 as modified by Myren et al.,9 was 
calculatedd for all patients. 

Too assess the ability of the CDAI and PCDAI to detect a change in clinical status, patients 
attendingg the inflammatory bowel disease clinic for a second visit during the period of study 
hadd all assessments repeated. Disease activity was categorized as the same, somewhat 
improved,, much improved, somewhat worse, or much worse, according to change in 
physiciann global assessment. 

Thee study was approved by The Hospital for Sick Children Research Ethics Board. 

Statisticall  Analysis 

Alll  statistical analyses were performed using SAS (SAS Institute, Cary, NC).10 Results are 
expressedd as means + SD. Mean CDAI (original and modified) and PCDAI for the initial 
patientt visit were calculated for all patients. Box-and-whisker plots were generated to show 
thee distribution of PCDAI and CDAI scores within each category of disease severity, as 
assignedd by physician global assessment. Analysis of variance (ANOVA) was used to 
comparee means for each index across the four levels of global assessment. Pearson 
coefficientss were used to assess correlation between CDAI and PCDAI scores, the Harvey-
Bradshaww scores, and individual laboratory parameters of disease activity. Because the 
physiciann global assessment is an ordinal variable, these analyses were also performed using 
Spearmann rank coefficients. PCDAI and CDAI were analysed as the independent variables in 
aa linear regression model to assess how well each was predictive of the physician global 
assessment.. Because of the ordinal nature of the physician global assessment, ordinal logistic 
regressionn was applied to assess the predictability of the indices on global assessment. To 
comparee the responsiveness over time of the two measures, we determined the correlation 
betweenn the change in PCDAI scores against the change in CDAI scores for patients having a 
secondd visit during the study period. 
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Results s 

Thee clinical characteristics of the 81 children and adolescents included in the study are 
summarisedd in Table 1. Four patients were evaluated at the time of their initial diagnosis of 
CD.. Twenty-seven of 81 patients (35%) forgot to bring the diary card to the hospital visit or 
hadd failed to complete it as instructed, necessitating completion by recall or completion 
prospecti-velyy from the time of the clinic visit. Based on physician global assessment, 36 
patientss had quiescent CD at the time of evaluation. Activity of CD was judged to be mild in 
199 patients, moderate in 20, and severe in 6. 

Tablee 1. 
Patientt Characteristics at Baseline. 
Totall  number of subjects 81 
Sexx (M/F)a 48 (59.3)/ 33 (40.7) 
Age(yr)bb 14.1+2.4 
Agee range (yr) 5.1-18.0 
Diseasee distributiona 

Smalll  bowel only 28 (34.6) 
Smalll  and large bowel 41 (50.6) 
Largee bowel only 12 (14.8) 

Previouss surgerya 14(18.2) 
aa Values are expressed as n with the percentage in parentheses. 
bb Values are expressed as mean +/- SD. 

Thee modified CDAI correlated very closely with the original CDAI (r= 0.98), and further 
comparisonss with the PCDAI and with laboratory parameters are therefore reported for the 
originall  CDAI alone. As shown in Table 2, correlations between the CDAI, PCDAI, 
physiciann global assessment, and HBI were excellent. However, the PCDAI showed a better 
correlationn with laboratory parameters of intestinal inflammation, including serum 
orosomucoid,, which does not factor in the PCDAI scale. Because hematocrit, ESR, and serum 
albuminn are included in the calculation of the PCDAI and hematocrit alone in the CDAI, 
correlationn coefficients with each individual laboratory parameter were recalculated with the 
specificc laboratory parameter contribution removed from the index. The three correlation 
coefficientss of the three revised PCDAIs (PCDAI without hematocrit, PCDAI without ESR, 
andd PCDAI without albumin) with hematocrit, ESR, and albumin predictably lessened but 
stilll  remained significant. The correlation coefficient between the revised CDAI (CDAI 
withoutt hematocrit) and hematocrit was no longer significant. The results obtained using 
Spearmann rank coefficients yielded similar results and are not reported. 

Predictionn of physician global assessment was more reliable for the PCDAI (R = 0.75) 
thann the original CDAI (R2= 0.59) by regression analysis. When both indices were analysed 
simultaneously,, the CDAI did not add to the predictiveness of the PCDAI model (R2= 0.75). 
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CDAII  and PCDAI values within each stratum of disease activity (determined by physician 
globall  assessment) are shown in box-and-whisker plots in Figures 1 and 2. The mean values 
forr CDAI and PCDAI differed significantly between strata (F= 37.4 and p= 0.0001 for 
originall  CDAI; F= 76.4 and p= 0.0001 for PCDAI). However, as shown in Figures 1 and 2, 
theree was less overlap for PCDAI scores between patients in different categories of disease 
activity.. When the previously determined cut scores for the two indices were used, there were 
aa greater number of misclassified subjects with the CDAI than the PCDAI. Roughly 80% of 
childrenn judged to have mild disease and 35% of those judged to have moderate disease had 
CDAII  values of < 150, scores indicative of inactive disease in adults (Figure 2).2 Children 
judgedd by the physician to have mild or moderate disease activity, who were misclassified by 
thee CDAI, had a significantly (p< 0.0001) lower mean value for the subjective symptom diary 
componentt (69.5 + 45.1) than those in the same global assessment category who were 
correctlyy classified by the CDAI (192.3 + 82.9). When the results were compared for patients 
whoo completed the CDAI diary prospectively with those who completed it by recall, no 
significantt difference was noted in the percentage of misclassified patients (data not shown). 

Tablee 2. 
Correlationss Between Indices and Laboratory Parameters. 

Globall  assessment 
PCDAI I 
Originall  CDAI 
Modifiedd CDAI 
Harvey-Bradshaw w 

PCDAI I 
0.86 6 

Originall  CDAI 
0.77 7 
0.86 6 

Modifiedd CDAI 
0.76 6 
0.86 6 
0.98 8 

Harvey-Bradshaw w 
0.72 2 
0.84 4 
0.91 1 
0.93 3 

Globall  assessment 
PCDAI I 
Originall  CDAI 
Modifiedd CDAI 
Harvey-Bradshaw w 

ESR R 
0.50 0 
0.58 8 
0.45 5 
0.40 0 
0.41 1 

Orosomucoid d 
0.54 4 
0.57 7 
0.34 4 
0.32 2 
0.40 0 

Albumin n 
-0.60 0 
-0.68 8 
-0.60 0 
-0.54 4 
-0.46 6 

Platelett count Hematocrit 
0.37 7 
0.24 4 
0.155 a 

0.10b b 

0.022 c 

-0.37 7 
-0.41 1 
-0.40 0 
-0.30 0 
-0.26 6 

aa p= 0.200. 
bb p= 0.394. 
cc p= 0.849; for all other values, p< 0.05. 

Usingg physician global assessment of disease activity as the gold standard, Hyams et al.5 

determinedd cut scores for the PCDAI, which correctly classified the greatest number of 
patients:: < 10 for inactive disease, 11-30 for mild disease, and > 30 for moderate/severe 
disease.. In the present study, again using the physician global assessment as the gold 
standard,, 27 (75%) of 36 patients with quiescent disease, 13 (72%) of 18 patients with mild 
disease,, and 20 (83%) of 24 children with moderate or severe disease were correctly classified 
byy the previously recommended PCDAI cut scores. Focusing on the discrimination between 
quiescentt and mild disease and using the data from our study, a receiver operating 
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characteristicc curve was calculated to select a cut score that would provide optimal sensitivity 
andd specificity. The previously recommended cut score of < 10 gave a sensitivity of 75% and 
aa specificity of 90.5%.5 The best discrimination occurred with a cut score of < 15, whereby 
thee sensitivity increased to 83% even though the specificity remained unchanged at 90.5%. 

Seventeenn patients were reviewed at a second visit. PCDAI and CDAI were similar in 
reflectingg change over the short term. The correlation between the adult CDAI difference 
scoress and PCDAI difference scores was strong (r= 0.92; p< 0.0001). 
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Figuree 1. 
Box-and-whiskerr plot of PCDAI scores among patients categorized by physician global assessment of disease 
activity.. The box shows the 25th percentile, median, and 75th percentile. The whiskers show the range of the 
data.. The PCDAI score could not be calculated (laboratory value missing) for 3 patients (1 mild, 2 moderate). 
**  Cut score for inactive disease (< 10).5 

***  Cut score for moderate/severe disease (> 30).5 

Discussion n 

Thee choice of a multi-item measure for use as a primary outcome variable in clinical trials 
shouldd be based on evidence of its feasibility, reliability, validity, and responsiveness." When 
thee PCDAI was originally validated,5 PCDAI scores were compared with physician global 
assessmentt and with the HBI but not with the CDAI, the instrument most often used to 
quantitatee disease activity. The results of the current study support the preferential use of the 
PCDAII  vs the CDAI as a multi-item measure of disease activity in all future clinical trials in 
paediatricc CD. 
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Figuree 2. 
Box-and-whiskerr plot of CDAI scores among patients categorized by physician global assessment of disease 
activity.. The box shows the 25th percentile, median, and 75th percentile. The whiskers show the range of the 
data.. The CDAI score could not be calculated (diary not available) for 1 patient (moderate). 
**  CDAI cut score for inactive disease (< 150).2 

Thee benefits of the PCDAI with respect to feasibility are clear-cut. The PCDAI is easy to 
completee at the time of a patient's visit. The children and adolescents in our study showed 
difficultiess prospectively completing the 7-day CDAI diary card before a clinic visit. In the 
contextt of a randomised controlled trial, parents are often hesitant to delay initiation of 
treatmentt so that the CDAI can be calculated before study entry. Obviation of such a record 
wil ll  facilitate patient recruitment into clinical research protocols. 

Thee reliability of an instrument refers to its reproducibility.12 Measurement variability is 
presentt when different results are obtained on repeated measurement of the same entity. An 
instrumentt cannot be valid unless it is reproducible. We did not reassess the reliability of the 
PCDAII  because a previous assessment indicates that it is good. In the study by Hyams et al.,5 

1311 patients at 14 different hospitals were evaluated by a pair of paediatric 
gastroenterologists.. Each physician evaluating a patient was blinded to the assessment of the 
otherr examining physician. There was excellent correlation between two physicians using the 
totall  PCDAI to assess the same patient under the same circumstance (Spearman rank 
correlationn coefficient, 0.86), despite weaker correlation for individual items, notably 
abdominall  examination (Kendall's t, 0.64).5 A study among adult patients has documented 
thatt CDAI scores are not reproducible. 13 Considerable scatter of individual CDAI values was 
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observedd by deDombal et al.13 even among the most experienced clinicians and after intensive 
discussionn regarding the use of the CDAI. 

Comparisonss of the PCDAI and the CDAI show why the former tool is more reliable. The 
PCDAII  includes more objective data (laboratory parameters, height, and weight), which are 
lesss subject to uninformative variability. Subjective variables contribute only 20% to the 
maximall  possible score of 100 on the PCDAI but roughly 39% to the CDAI. Furthermore, in 
thee CDAI, individual observer ratings of items are multiplied by coefficients, thereby making 
minorr discrepancies much larger for heavily weighted items. 

Validityy addresses the issue of the degree of confidence that can be placed in inferences 
drawnn from scores on scales.14 A high PCDAI score should imply a high level of intestinal 
inflammatoryy activity and a low-score quiescent disease. Validity assessment begins with 
carefull  qualitative appraisal of an instrument to consider whether the included items truly 
contributee to what is being measured. The domains of the PCDAI chosen to constitute disease 
activityy are abdominal pain, altered stool pattern, general well being, weight, linear growth, 
peri-anall  disease, extra intestinal manifestations, abdominal examination, and laboratory 
parameterss of inflammation. There are some inappropriate inclusions. Peri-anal disease often 
runss a course separate from the intestinal inflammation and requires its own treatment. A 
separatee index of peri-anal disease activity has been proposed.15 Secondly, although linear 
growthh is an important parameter by which to judge activity of disease in children, height 
changess more slowly than other parameters included in the index. Inclusion in an index to be 
evaluativee over a relatively short interval, as in most trials of drug efficacy, may be 
problematic. . 

Theree is no true gold standard of CD activity against which to validate either the PCDAI or 
CDAI.. The present study confirms the observations of Hyams et al.5 that the PCDAI is 
stronglyy correlated with physician global assessment. Although the CDAI also correlates well 
withh physician global assessment, it more often incorrectly classifies disease activity. Patients 
withh disease of mild and even moderate severity may score in the quiescent range if they fail 
too report symptoms in the heavily weighted diary component of the measure. The correlation 
off  the PCDAI with laboratory parameters was superior to that of CDAI. Given that all 
laboratoryy measures of CD activity are imperfect, excellent correlations would not be 
expected.1617 7 

Thiss study provides additional data indicating the significance of numerical values, 
informationn that is essential in the selection of inclusion and exclusion criteria and in defining 
clinicall  remission in efficacy trials. The data support the originally specified PCDAI value of 
>> 30 for moderate and severe disease. The requirement of a PCDAI of < 10 as an indicator of 
inactivee disease appears to be too stringent. A value of < 15 could prove to be superior. 

Onee performance characteristic of the PCDAI that has not been examined previously is its 
responsiveness.. Responsiveness, "the ability to detect clinically important change," is 
extremelyy important for an evaluative instrument such as the PCDAI and is best studied in the 
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contextt of a randomised controlled trial.18 The ability to detect a treatment effect is assessed 
becausee change over and above a control group is measured. Our study provides initial 
evidence,, in a subgroup of patients assessed longitudinally, that the PCDAI does change even 
inn a short period of time when the disease activity changes. This is reassuring because of the 
concernss about inclusion of linear growth in an index that is to be evaluative in drug trials of 
typicallyy 4-6 weeks' duration. One can accept this item as an inappropriate inclusion if 
responsivenesss of the measure is nevertheless good. 

Althoughh the PCDAI was validated previously as an evaluative instrument, paediatric 
investigatorss have been slow to adopt it in the assessment of disease activity. Our study 
indicatess that, in comparison to the CDAI, the PCDAI is a more feasible multi-item measure 
thatt more validly reflects the severity of intestinal inflammation in paediatric patients. We 
havee provided further information regarding significance of individual scores and evidence in 
supportt of the tool's responsiveness. Future trials in children and adolescents with CD should 
usee the PCDAI as an outcome variable. 
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Abstract t 

Objectives Objectives 

Theree has been discussion about the discriminative value of the three laboratory items 

(hematocrit,, erythrocyte sedimentation rate and albumin) and three physical items (height, 

peri-rectall  disease and extra-intestinal manifestations) included in the Paediatric Crohn's 

Diseasee Activity Index (PCDAI). The aim of this study was to analyse the additional value of 

thesee six items to the discriminative properties of the PCDAI. 

Methods Methods 

Dataa from 71 children with Crohn's disease visiting an outpatient clinic were analysed. 

Physiciann global assessment of disease activity was used as gold standard. A basic index was 

calculated,, being the PCDAI score minus the score of the six criticised items. Multivariate 

logisticc regression procedures identified which items significantly contributed to the basic 

index.. Receiver operating characteristics curves were produced comparing the total PCDAI to 

thee basic index, and the new clinical index including only the contributing items in addition to 

thee basic index. 

Results Results 

Logisticc regression models identified only peri-rectal disease to increase the discriminative 

abilitiess of the basic index. The clinical model therefore consists of the three history items 

(abdominall  pain, number of liquid stools and general well being), and three physical 

examinationn items (weight loss, abdominal examination and peri-rectal disease). This clinical 

indexx had an area under the curve not significantly inferior than that of the original PCDAI 

(0.933 (95 % CI 0.89 - 0.99) versus 0.96 (95 % CI 0.92 - 0.99)). 

Conclusion Conclusion 

AA clinical index consisting of three history items and three physical examination items is 

equallyy accurate as the original PCDAI in distinguishing children with disease in remission 

fromm those with a relapse. 
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Introductio n n 
Thee Paediatric Crohn's Disease Activity Index (PCDAI) was developed in 1991 as multi-

itemm outcome measure for use in clinical trials.1 It was developed in response to the adult 
Crohn'ss Disease Activity Index, which did not take into account disease features unique to 
childrenn with Crohn's disease (CD), but was yet widely used in paediatric trials. The rationale 
forr including certain items in the index was based upon qualitative grounds proposed by 
expertss in the field. 

Thee PCDAI consists of subjective patient reporting of symptoms (abdominal pain, number 
off  liquid stools, general well being), physical examination (weight, height, abdominal exam, 
peri-rectall  disease and extra-intestinal manifestations) and common laboratory tests 
(hematocritt (HCT), erythrocyte sedimentation rate (ESR) and albumin). The PCDAI is 
currentlyy the only validated and most widely used tool for assessing disease activity in trials 
withh children with CD.2"4 It has however elicited critique from frequent users and researchers 
inn the field mostly on two aspects: first, the inclusion of laboratory parameters requires blood 
testingg which is invasive, and second, it includes items that may not be responsive to short 
termm change, such as height retardation or peri-rectal disease.5 

Inn clinical practice, each (invasive) diagnostic test should be evaluated for its additional 
valuee to clinical decisions. Especially in children, invasive procedures should be justified on 
everyy occasion. Venepunctures have been shown to be traumatic for children, and it has been 
postulatedd to keep these tests to a minimum as possible. Clinical trials including multiple 
assessmentss of the PCDAI as an outcome measure thus imply multiple blood testing which is 
nott of any direct therapeutical benefit. This could elicit ethical problems, both for partici-
patingg physicians and for parents. Moreover, this can jeopardize participation rates in trials. 

AA combination of three blood parameters was included in the PCDAI since research over 
thee past two decades6"14 showed that no single parameter reliably reflects disease activity, ' 
exceptt for subgroups of patients with isolated small bowel involvement. One study concluded 
thesee three parameters to reflect disease activity in children with CD, compared with the 
modifiedd Harvey-Bradshaw index (HBI) and physician global assessment of disease 
activity.166 However, no attempt has been made so far to extensively analyse the individual 
valuee of each of the laboratory parameters to the diagnostic properties of the index. In two 
validationn studies of the PCDAI516 only correlation coefficients between various laboratory 
parameterss of inflammation and physician global assessment of disease activity were 
reported,, which although statistically significant, showed low to moderate concordance with 
physiciann global assessment. 

Regardingg its responsiveness related to active inflammation of the bowel, the PCDAI 
includess items that may prove insensitive to short term changes. Examples of these items are 
heightt deviation, peri-rectal disease, and the presence of extra-intestinal manifestations of CD. 
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Thesee items may render the PCDAI inappropriate for use in pharmacological trials, where 
mostlyy short time intervals of two to four weeks are applied to assess changes in disease 
activityy in response to therapeutical interventions. 

Inn light of the abovementioned, the aim of this study was to assess the value of the 
criticisedd laboratory parameters and physical examination items included in the PCDAI. The 
mainn purpose was to include only those items into this index that, based on quantitative analy-
ses,, showed to contribute to the discrimination of patients in remission from those in relapse. 

Material ss and Methods 

Thee data we use were gathered in the clinical validation study of the PCDAI.5 Consecutive 
childrenn coming to the outpatient clinic of the Hospital for Sick Children in Toronto, Canada 
weree asked to participate in the study. The diagnosis of Crohn's disease was established in all 
patientss according to conventional radiological, endoscopic, and histological criteria. Only 
children,, for whom the laboratory assessments were performed for clinical purposes, were 
includedd in the study. All children participated. Complete data were available from 71 patients 
withh CD. 

Thee PCDAI is a multi item index that covers three history items (abdominal pain, number 
off  liquid stools, general well being), five physical examination items (weight, height, 
abdominall  exam, peri-rectal disease and extra-intestinal manifestations) and three laboratory 
testss (HCT, ESR and albumin). Items can be scored on a 3-point scale, (scores 0, 5, or 10, 
exceptt for HCT and ESR, which carry a lower weight with scores of 0, 2.5, or 5). Total scores 
cann range from 0 to 100 with higher scores indicating more active disease. 

Ann experienced physician provided a global assessment of disease activity as inactive 
diseasee (n= 33), mild (n= 16), moderate (n= 18), or severe disease activity (n= 4) based upon 
historyy and physical examination. This assessment was made before any laboratory values or 
PCDAII  scores were available. Patients who were rated by the physician as having inactive 
diseasee were called in remission, and those assigned mild, moderate or severe disease were 
calledd in relapse. The PCDAI was calculated independently from the physician global 
assessmentt by the researcher (HJL). According to recent recommendations5 a PCDAI value < 
155 was used to distinguish patients in remission from those not in remission. 

Thee study was approved by The Hospital for Sick Children Research Ethics Board. 

Dataa Analysis 

Sensitivityy and specificity of the six criticised items (three physical items and three 
laboratoryy items) to classify patients into remission or relapse were computed. In addition, 
likelihoodd ratios for an abnormal test result (LR+) and their 95% confidence intervals (CI) are 
presented.. The LR+ reflects the odds of an abnormal test result in a patient in relapse 
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comparedd to a patient in remission. It is computed by dividing the sensitivity by (1 minus 
specificity).. When the 95% CI of the LR+ includes unity, the test can be considered useless 
forr diagnostic purposes. 

Multivariatee logistic regression procedures were conducted to assess the independent 
discriminativee value for remission or relapse of the criticised physical examination and 
laboratoryy items. Initially, the scores of the non-criticised items, i.e. the three history items 
andd the physical items weight and abdomen, were summated and this score was called the 
basicc model. Next, the criticised physical and laboratory items were dichotomised into normal 
(score== 0) or abnormal (score> 0) and stepwise presented to the basic model. Within each step 
significantt discriminatory factors were selected with a forward selection strategy using the 
likelihoodd ratio statistic with p= 0.05 on the criterion level for selection. First, the criticised 
physicall  examination items were presented to the basic model, followed in the next step by 
thee laboratory items. Alternatively, this latter step was repeated with the combined effect of 
thee three laboratory variables summarised in one laboratory variable. This combined 
laboratoryy variable was dichotomised based upon maximum sensitivity and specificity. 

Tablee 1. 
Patientt characteristics. 
NN 71 
Sexx 43 boys (61%) 
Age:: mean <SD) 14.2 years (2.4) 
Extentt of disease: n 

Smalll  bowel only 23 
Smalll  and large bowel 36 
Largee bowel only 11 
Missingg 1 

Physiciann global assessment of disease activity: n 
(%)) 33 (46%) 

Remissionn 38 (54%) 
Relapse e 

PCDAII  score: median (range) 17.5(0-72.5) 
SD== standard deviation; PCDAI= Paediatric Crohn's Disease Activity Index. 

Thee effect sizes of the models were expressed as odds ratios (OR). The OR approximates 
howw much more likely (or unlikely) relapse is among patients with the characteristic of 
interestt than among patients without that characteristic. Calibration of the regression models 
wass assessed with the Hosmer-Lemeshow goodness-of-fit test.17 This test compares observed 
andd expected frequencies of the outcome in groups based on the values of the estimated 
probabilities,, using the logistic model. In this test, a high p-value indicates that the model is 
performingg well, i.e. that there is not a large discrepancy between observed and expected 
outcome. . 
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Too display the discriminant ability of the regression models and the original PCDAI, 
receiverr operating characteristics (ROC) curves and the areas under these curves (AUC) with 
theirr 95% CI were produced.18 The AUC represents how well an index is at discriminating 
betweenn patients in remission versus those in relapse. An AUC of 0.50 means an index is not 
betterr than chance alone, whereas an index with an AUC approaching 1.0 indicates perfect 
discriminativee abilities of the index. AUCs of the different models were compared by the 
methodd of Hanley et al.,18 that corrects for the fact that the indices are not independent from 
eachh other since they are calculated with the same cases and partly include the same items. 

Al ll  analyses were performed using SPSS for Windows, version 10.1 (SPSS Inc., Chicago 
IL ,, USA). 

Tablee 2. 
Sensitivity,, specificity and likelihood ratios of the six criticised items. 

Item m 

Height t 

Peri-rectall  disease 

Extra-intestinall  disease 

Hematocrit t 

Erythrocytee sedimentation rate 

Albumin n 

Sensitivity y 

21% % 

32% % 

24% % 

55% % 

71% % 

45% % 

Specificity y 

88% % 

97% % 

97% % 

82% % 

64% % 

82% % 

LR++ (95% CI) 

1.8(0.6-5.3) ) 

10.7(0.6-18.1) ) 

8.0(1.1-60.3) ) 

3.0(1.4-6.6) ) 

2.0(1.2-3.3) ) 

2.5(1.1-5.6) ) 

Sensitivityy refers to the percentage of patients with a relapse correctly classified by the particular item. 
Specificityy refers to the percentage of patients in remission correctly classified by the item. 
LR+== likelihood ratio for a positive test result. LR+= 1 means that the test result does not add information about 
thee presence or absence of active disease. 

Results s 

Patientt demographics are depicted in Table 1. According to physician global assessment of 
diseasee activity, 33 of the 71 children (46%) were defined as being in remission. Sensitivity, 
specificityy and LR+ of the six criticised items of the PCDAI are summarised in Table 2. Apart 
fromm the ESR, the items appeared to contribute the most to the specificity of the index 
(rangingg from 82% to 97%), while their sensitivity is generally low (21% to 55%). For both 
heightt and peri-rectal disease, the 95% CI of the LR+ included unity, while it approached 
unityy for extra-intestinal disease and albumin. 

Tablee 3 shows the logistic regression procedures to assess the discriminative value of the 
criticisedd items of the PCDAI on top of the basic model. First, the OR for the basic model is 
presented.. In a second step, the three criticised physical items were offered. From these items, 
onlyy the presence of peri-rectal disease added significant diagnostic value to the basic index in 
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distinguishingg patients in remission from those in relapse (OR 20.8, 95% CI: 1.7-255.7). This 
modell  was named the clinical model. The clinical model consists of the three history items 
(abdominall  pain, number of liquid stools and general well being), and three physical 
examinationn items (weight loss, abdominal examination and peri-rectal disease). When the 
threee individual laboratory parameters were offered to the clinical model, none of these para-
meterss added significantly to this model. However, when in step 4 the laboratory parameters 
weree offered combined in one summary variable (dichotomised based on maximum 
sensitivityy and specificity with the cut off value of < 5, which represents no or one mild 
laboratoryy abnormality versus 2 and more abnormalities) the clinical model significantly 
improved,, with an OR for the laboratory summary variable of 10.6 (95% CI: 1.7-64.7). The 
Hosmer-Lemeshoww goodness-of-fit statistic indicated all models to be well calibrated, i.e. that 
theree were no large discrepancies between the outcome predicted by the models and the actual 
outcome. . 

ROCC curves in Figure 1 show the PCDAI to be closest to the upper left hand corner, 
denotingg the most accurate diagnostic tool to distinguish patients in remission from those in 
relapse,, with an AUC of 0.96 (95% CI: 0.92 - 0.99). The clinical model had a slightly lower 
AUCC of 0.93 (95%> CI: 0.89 - 0.99), which was not significantly different from the AUC of 
thee original PCDAI (p= 0.17). Adding the combined laboratory variable to this clinical model 
increasedd the AUC to 0.96 (95% CI: 0.92 - 0.99), which was not different from both the AUC 
off  the PCDAI and the clinical model. (Figure 1) 

Inn Table 4, the discriminative properties of the original PCDAI and the clinical model are 
listed.. A cut off score for discriminating patients in remission from those in relapse of the 
clinicall  index was calculated based upon maximum sensitivity and specificity. For the PCDAI 
thiss cut off value was proposed by Otley et al.5 at 15 points. For the clinical index, maximum 
sensitivityy (84%) and specificity (88%) was achieved at a value of 10 points. From Table 4 we 
cann appreciate that the clinical index misclassified one child as in remission while the PCDAI 
classifiedd the child as having a relapse, and similarly the clinical index classified one child as 
havingg a relapse while the PCDAI categorized the child as in remission. Therefore, 2 of the 71 
childrenn (3%) were incorrectly classified by the clinical index. Sensitivity and specificity of 
thee two indices differed only slightly, while the confidence intervals overlapped. 

73 3 



oo 5' 

o.. — 

£LL  D. 

oo  5' 

n--

TO'TO'  0= 

ESS E 

33 -3 

ss * 

TOTO  55' 
~—— f t 
(22 - I =11 o 
Q-- TO 

ftft  a 

QQ > ïï X ™ £ acro 
33 g * 3 ET ?• iB- S. 

S-- i . rt S OO P o 

zz b 

ly,, oo — 

- JJ _ 

n n 

o o 

oo a. 
88 + 

ss & 

oo (~i 

«« r H 

^^ «E w 
NN SS ft" 

QQ Ö1 w 

o o 
CL L 

3 3 
C C 

BII  BS 

II 3 

o o 
3 3 

o o 

O O 
o. o. 

O O 
70 70 

3 3 
CL L 

O O 
3 3 
Si i 
CL L 
ro o 
3 3 



ChapterChapter 2.2 Critical assessment ofPCDAI items 

Tablee 4. 
Diagnosticc abilities of the PCDAI and the clinical index" 

PCDAI<15 5 
PCDAII  >15 
Clinicall  index <10 
Clinicall  index > 10 
Total l 

PGA: : 
inactive e 

30 0 
3 3 
29 9 
4 4 
33 3 

PGA: : 
mild/moderate/severe e 

5 5 
33 3 
6 6 
32 2 
38 8 

Total l 

35 5 
36 6 
35 5 
36 6 
71 1 

Sensitivity y 
(95%% CI) 

87% % 
(76-98) ) 

84% % 
(73-96) ) 

Specificity y 
(95%% CI) 

91% % 
(81-100) ) 

88% % 
(77-99) ) 

PGA== Physician global assessment; PCDAI= Paediatric Crohn's Disease Activity Index; CI= confidence 
interval. . 
aa The clinical index includes three history items and three physical examination items (weight, abdominal exam 
andd peri-rectal disease). 

1.00 0 

CO O 

c c 
CD D 

GO O 

Sourcee of the Curve 

-- PCDAI 

Clinicall index and combined lab 

Clinicall index 

AUCC = .50 

1.00 0 

11 - Specificity 

Figuree 1. 
Receiverr Operating Characteristics (ROC) curve of the original PCDAI, the clinical index, and the clinical index 
pluss the combined laboratory variable (dichotomised). The surface of the area under the curve (AUC) of the 
threee indices with 95% confidence intervals are: PCDAI 0.96 (0.92 -0.99), the clinical index 0.93 (0.89 - 0.99), 
andd the clinical index plus combined laboratory variable 0.96 (0.92 - 0.99). 
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Discussion n 

Thee present study is the first to critically examine the diagnostic value of three laboratory 
parameterss and three physical examination items included in the PCDAI. We provide 
evidencee for the exclusion of these laboratory tests and two of the physical examination items 
fromm this disease activity instrument without significant loss of discriminative capacity. The 
proposedd simplified PCDAI, the so called clinical index, is both more comfortable for the 
patient,, and easier to complete by the physician. Furthermore, it is potentially more 
responsivee to short term change, since it only includes those items likely to change over the 
shortt run. 

Inn clinical trials, the use of a validated disease activity index is compulsory to assess the 
effectt of the treatment under study. Many recent trials in paediatric Crohn's disease use the 
PCDAII  for this purpose.2'19"21 However, many researchers express difficulties with the 
PCDAII  as the instrument to use (personal communication). Most of these difficulties are 
relatedd to the inclusion of the laboratory parameters in the index, which limit the number of 
activityy assessments from an ethical perspective. Although they do not describe the reason, 
Markowitzz et al. in their recent trial use the HBI as primary disease activity assessment, 
althoughh the PCDAI was calculated at the time of randomisation. This exemplifies the lack of 
feasibilityy of the instrument. 

Thee medical profession is moving towards evidence-based medicine. Currents in reporting 
andd interpretation of clinical studies tend to deviate away from conventional arbitrary 
significancee levels of p values towards allowing the reader to decide himself which effect is 
clinicallyy relevant for his patients. Choices depending upon the risks and benefits of treatment 
differr from patient to patient and from clinician to clinician. In the present context one could 
beforehandd decide upon the minimal value of the OR of laboratory parameters for the 
diagnosiss of disease activity one finds necessary, to outweigh the (psychological) "risk" of a 
bloodd sampling procedure for the child. For example, an OR of 5.0 for the combined 
laboratoryy parameters roughly means it increases the probability of a patient having a relapse 
fivee times when this variable is abnormal compared to when it is normal. Thus, one could 
decidee that analyses should show the lower border of the 95% CI for the OR for the laboratory 
parameterss to be at least 5.0 to justify drawing blood in order to obtain additional information 
forr diagnosing the disease activity of one's patient. Adding this combined laboratory variable 
too our regression models resulted in an OR of 10.6, however the confidence interval was 
large,, ranging from 1.7 to 64.7. This was largely due to our small patient sample. The 
cliniciann from our example would have to decide whether this result provides sufficient 
evidencee to stop drawing blood for diagnostic purposes. This decision should, however, also 
bee based upon the discriminative properties of the whole index. 
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Whenn we compare ROC curves and AUCs of the index with and without the combined 
laboratoryy variable, differences are small, and it cannot be ruled out that they are in fact of the 
samee magnitude. Although our results should be confirmed in larger studies, resulting in 
smallerr confidence intervals, we feel they provide strong support that these laboratory para-
meterss could be excluded without loss of discriminative properties of the disease activity 
index.. However, for the monitoring of specific treatment effects and, more importantly, side 
effectss of medications, blood parameters remain important outside the context of a disease 
activityy index. 

Theree is no true standard to judge disease activity in CD. One apparent drawback of the 
presentt study therefore is the relation of the "gold" standard used (physician global 
assessmentt based upon history and physical examination) to the instrument under study (the 
PCDAI,, which includes history and physical examination). Ideally, these two should be 
unrelated.. However, since there is no gold standard, clinical studies can only rely upon this 
surrogatee "bronze" standard. An important reason why many clinicians favour the inclusion of 
thee laboratory parameters into an activity index is because it increases the feeling of including 
somethingg "objective" into an otherwise "subjective" scoring card. The current study shows 
thatt none of the laboratory parameters individually improves the diagnostic performance of 
thee subjective part of the index to correctly classify patients into being in remission or having 
aa relapse. Only in a combined form did they contribute, though only slightly, to the 
discriminationn of disease activity of patients. 

Anotherr problem of this study, which might impede generalization of the results onto other 
settings,, is the high prevalence of patients in relapse, a finding uncommon for a general 
outpatientt IBD clinic. Out of ethical considerations, we chose to include only those children 
forr whom laboratory parameters were assessed for clinical purposes. Inevitably, a number of 
childrenn in remission were therefore not included in our study. On the other hand, for analyses 
comparingg the diagnostic properties of two indices, an ideal distribution of well and affected 
patientss would be 50%. In our case this was achieved. 

Inn 1980, Harvey and Bradshaw developed a simple index to evaluate disease activity in 
adultt patients with CD, which consisted of three history items (general well being, abdominal 
painn and number of stools) and two physical examination items (abdominal mass and 
complicationss including peri-rectal disease).23 Its scoring algorithm was subsequently 
modifiedd upon a large patient sample,24 and resulted in a varying three to five point scoring 
scalee for the items. This modified index has been used extensively in studies with adult 
patientss with CD. It has, however, been criticised because of its high reliance upon subjective 
parameterss of disease activity and its inspecificity for use in children.1 In our study, the 
clinicall  index, based on a large paediatric patient sample and quantitative analyses, showed to 
bee surprisingly similar to the modified HBI. Weight is the only item not included in the HBI, 
whichh is clinically very relevant to children with Crohn's disease. If this variable were added 
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too the HBI, we feel this index could prove comparable validity to the clinical PCDAI index 
forr use in children with CD, and possibly higher responsiveness to change. 

Inn summary, this is the first attempt to assess the value of individual items of the PCDAI 
thatt have been criticised by frequent users and researchers in the field. We conclude that the 
exclusionn of the physical items height and extra-intestinal manifestations of disease, and the 
exclusionn of three laboratory items, is justified based upon the discriminative properties of the 
instrument.. The proposed clinical index shows comparable content to the modified HBI, with 
thee exception of weight loss, which is not included in the HBI. Because the scoring of 
individuall  items on the PCDAI, which has three scoring levels, is at some points different 
fromm the HBI, which has three to five scoring levels, these two indices cannot be used 
interchangeablyy but rather should be compared in a future study in children. Furthermore, we 
speculatee that the proposed clinical index is potentially more responsive to short term changes 
inn disease activity, however the present study does not support this statement and we propose 
thiss should be the objective of future longitudinal studies. 
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Introductio n n 
Numerouss quality-of-life studies have been performed in the past decade as outcome 

measuress in clinical trials. Outcome measures have been expanded from objective measures 
off  morbidity and mortality, such as days hospitalised and number of infections, to include 
assessmentss of the emotional and functional status of participants as well. Publications 
specificallyy addressing paediatric issues remain limited compared with publications 
addressingg the adult population. 

AA number of definitions of quality of life exist. In general, the concepts covered by the 
variouss definitions include a combination of non-health-related elements such as family, 
friendss and life circumstances, and health-related factors such as physical, functional, 
emotionall  and mental well being. In 1948 the World Health Organization (WHO) defined 
healthh as "a state of complete physical, mental and social well being and not merely the 
absencee of disease or infirmity".1 The concept of health-related quality of life (HRQoL) 
incorporatess the WHO definition. HRQoL is influenced by physical well being but also by 
mentall  state, social and emotional functioning, culturally determined values, social support 
andd effects or complications of disease or its treatment, if applicable." HRQoL can therefore 
bee seen as a multidimensional concept that includes three broad domains of functioning: 
physical,, psychological (cognitive and emotional) and social. 

Whyy measure health-related quality of life in children? 

Withh current treatment strategies, 80% to 90% of children with a chronic illness will live 
intoo adulthood. The occurrence of disease at the time of physical and psychosocial maturation 
cann impair healthy development. If this maturation is impaired, a host of possible physical, 
psychologicall  and social sequelae may be seen.6 It is therefore important for problems 
identifiedd in the HRQoL domains to be recognized and addressed as early as possible. 
HRQoLL assessment can enable this recognition and may provide targets for additional (non-
medical)) intervention. (Table 1) 

Measurementss of HRQoL provide information beyond the standard biochemical or 
physiologicc parameters that assess disease activity. Often, patients who are assessed as having 
equivalentt disease activity may show a dramatically different response with respect to 
functionall  status and well being. Pharmacoeconomic research has shown that HRQoL 
assessmentt gives a clearer picture of health than do disease parameters alone and that it can be 
usedd to assess treatment efficacy as perceived by the patient.7 Also, HRQoL better correlates 
withh scores of well being and health care utilization than the physician's rating of disease 
activity.8'99 Moreover, the assessment of HRQoL by patients themselves provides information 
thatt neither significant others, such as parents or caregivers, nor physicians can give. 
Physicianss and significant others tend to underestimate patients' quality of life,10 and 
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physicianss rate the importance of worries and concerns differently.11 Numerous studies have 
shownn that health care providers underestimate the pain experienced by patients.1012 

Tablee 1. 
Whyy measure HRQoL in children? 
1.. Additional value over traditional measures of disease activity: 

 Clearer picture of health as perceived by the patient 
 Better correlation with health care utilization 
 Patients with identical disease characteristics can have different HRQoL 

2.. Additional information: 
 Patient reporting of HRQoL is different from physicians or significant others, such as parents or 

otherr caregivers 

Instrumentss to measure health-related quality of life 

Ideall  assessment of HRQoL would involve lengthy, detailed interviews between the patient 
andd an independent interviewer, which is an impractical procedure in day-to-day clinical care. 
AA self-administered questionnaire that is easy to understand and complete, which covers all 
thee important aspects of the patient's HRQoL, is a more realistic means of assessing HRQoL. 
Thee questionnaire should include all relevant elements (domains) of HRQoL. These domains 
mayy cover physical, functional, emotional and cognitive well being and, in case of disease, 
diseasee related elements. Each domain consists of a number of dimensions (questions). 
Balancee must be found between the desire to include a sufficient number of dimensions so 
thatt a complete assessment of HRQoL can be made and the need to create a questionnaire that 
iss not so long that it is burdensome for the patient to complete. The advantage of combining 
questionss into domains is that interventions can be directed at these domains in an attempt to 
amelioratee those negative aspects of HRQoL. 

Genericc versus disease specific measures of health-related quality of life 

Theree are two basic types of HRQoL measures: generic and disease specific. A generic 
measuree is designed to measure all aspects of health and its related quality of life. Generic 
measuress include domains that are broadly applicable to various diseases and populations. 
Thee advantage of a generic measure is that it permits comparison between normative data 
fromm healthy populations and data from diseased groups.1 "15 The chief disadvantage to 
genericc measures is their insensitivity to important clinical change as a result of the lack of 
diseasee specific dimensions in the questionnaire. In contrast, disease specific questionnaires 
includee issues of generic relevance and questions specific to the patient's particular disease. 
Byy including disease specific questions, these questionnaires are more sensitive to disease 
relatedd changes in a patients' health status. In a HRQoL questionnaire recently developed for 
paediatricc patients with inflammatory bowel disease by Griffiths et al.,16 the domain of bowel 
symptomss includes questions such as "How much are you bothered by bleeding with a bowel 
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movement?""  and "How much do you worry about having an accident and not making it to the 

washroom?",, yet also includes generic questions like: "How do you feel in general?". To 

determinee which type of measure is most appropriate for a given situation depends on the type 

off  study. A descriptive study comparing the self reported HRQoL of children with 

constipationn with their healthy peers would require a generic questionnaire. However, a 

clinicall  trial comparing the effect upon HRQoL for two medical anti-reflux therapies would 

requiree a more disease specific questionnaire. 

Developingg a disease specific questionnaire about health-related quality of lif e 

Developingg a new disease specific measure involves a number of steps, as shown in Table 

2. . 

Tablee 2. 

Stepss in the development of a HRQoL questionnaire. 

Itemm Generation 
Creationn of an exhaustive list of potential items to include in questionnaire. Sources: patients, caregivers, 

experts,, clinicians, literature. 

* * 

Itemm Reduction 
Thee goals of item reduction are to eliminate redundant or inappropriate items, to reduce the scale to manageable 
andd feasible numbers, and to create a sensible and valid scale. A number of methods can be used to achieve these 

goals. . 

* * 

Formattingg and Pilot testing 
Createe questionnaire using item-reduction list. Format questionnaire assessing length, wording, readability and 
easee for subject completion. Administer to sample from target population. Make changes to questionnaire to 

correctt identified problem areas. 

* * 

Validity,, Reliability and Responsiveness Testing 
Testt reliability, validity and responsiveness to change of final questionnaire. 

Itemm generation 

Itemm generation is a process by which all potential items for a new measure are assembled 

too allow for a suitable and complete content. Sources of possible items include patients, 

caregivers,, disease and methodology experts, clinicians and the literature. Unfortunately, the 

mostt important source of information, the patient, is often not included in the process and 

clinicianss generate items based upon their personal perceptions." A structured interview, by 

ann independent interviewer, with a patient or caregiver is one means of generating items. An 

independentt interviewer can explore issues that are important to a patient who lives with the 
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disease.. Focus group sessions can provide an adjunct or an alternative to individual 
interviews.. These involve an in-depth discussion in which a small number of people such as 
patients,, caregivers or health care professionals discuss the subject of inquiry freely under the 
guidancee of a facilitator. Akobeng et al.17 showed that children may express more disease 
relatedd concerns and worries when in a group of other affected children than they do in 
personall  interviews. At the conclusion of the item generation phase an extensive list of items 
iss generated. 

Itemm reduction 

Thee objectives of the next step, item reduction, are to eliminate redundant or inappropriate 
itemss and to reduce the questionnaire to a manageable and feasible number of items that will 
bee the core body for the final questionnaire. A major difficulty of choosing final items is that 
highh importance of items to patients does not always justify inclusion into a questionnaire nor 
doess low importance always justify exclusion. Should the question "Do you ever think about 
committingg suicide" be included in an adult depression scale? The item has a low occurrence 
forr most people, but if it does occur it has important implications for treatment. Another 
problemm surrounds emotionally charged questions and patient nonresponse. Some items that 
aree especially interesting to study can sometimes be too intrusive to ask in a paper question-
naire,, or may be so emotionally unsettling to patients that they are not willing to respond. 

Formattin gg and pilot testing 

Afterr the items to be included in the questionnaire have been decided on, the questionnaire 
mustt be appropriately formatted. Questions should be easy to understand, free of medical 
jargon,, free of inconsistencies, clear with respect to the time frame to which they refer (i.e. the 
pastt week, month, year), and encompass only one item (single questions).18 Response options 
shouldd be clear and concise. In paediatric questionnaires these formatting details are 
especiallyy important. For example, asking a child whether he can eat what he wants, could 
resultt in an answer with several interpretations. One interpretation might be, "No, my mom 
neverr lets me eat what I want," whereas another is, "No, with my disease I can't eat anything 
becausee I will get sick". Scales for a singlee question can be category rating or visual-analogue. 
Category-ratingg scales require individuals to respond in one of the prescribed number of 
categories,, such as abdominal pain in four categories of "none", "mild", "moderate" and 
"severe".. For visual-analogue scales the individual is required to mark along a (usually 10 
cm)) line. It is unknown whether children provide more reliable answers when responding 
usingg a category-rating scale or a visual-analogue scale. For questionnaires administered to 
paediatricc patients it is extremely important that the reading level of the questionnaire be age-
appropriate.. Numerous methods for assessing readability exist and many are included as part 
off  the common word processing packages available. Pilot testing of the questionnaire will 
assesss whether the format, wording, and feasibility are appropriate. 
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Iss the questionnaire valid, reliable and responsive to change? 

Afterr any issues raised by the pilot testing process have been addressed, the resulting 
questionnairee must be tested to ensure it fulfil s the fundamental characteristics of a good 
measure.. These characteristics include reliability, validity and responsiveness to change. A 
measuree is regarded as reliable if it is reproducible, meaning that the same result is obtained 
whenn the same unchanged entity is measured again.19 For example, assuming that HRQoL is 
influencedd by disease activity or medication use, one would expect a reliable HRQoL 
questionnairee to show similar scores when given to a patient at time one and again at time two 
iff  no interval change in disease activity or medication has occurred. Validity is concerned 
withh whether a questionnaire actually measures what it is intended to measure. Ideally one 
wouldd like to measure the validity of an HRQoL measure by comparing it with a gold 
standard.. Unfortunately, HRQoL is a concept for which no gold standard exists. Thus a 
processs of construct validity testing must be carried out. This involves generating hypotheses 
(constructs)) and studying whether the measure is as expected. The final characteristic, 
responsivenesss to change, relates to the ability of the questionnaire to detect change over time, 
whichh is important for use in clinical settings. The smaller the change that can be detected, the 
moree responsive the questionnaire. Responsiveness is especially important in determining the 
samplee size for studies in which HRQoL is a main outcome. 

Thiss process of validation, reliability, and responsiveness testing is time consuming. The 
developmentt of a good tool may require 5 to 6 years to complete, or longer for generic 
questionnairess providing normative data. 

Cross-culturall  comparison of health-related quality of life 

Mostt HRQoL questionnaires have been developed for use in English-speaking countries. 
However,, many researchers in non-English speaking countries are increasingly interested in 
measuringg the HRQoL of their patients. If HRQoL is to be considered as an outcome measure 
inn a multinational trial, translation of the questionnaire to the mother tongue of the studied 
patientt population is required to reliably compare data across populations. Translation alone, 
withoutt consideration of cultural differences, may not be sufficient. Cultural differences with 
respectt to disease perception and illness experience are becoming more apparent with the 
increasingg immigrant population residing in Western countries.20 The exclusion from a study 
off  a group or population, based on culture or language, could lead to a systematic bias in 
studiess of health care utilisation or QoL.21 With the realisation that cross-cultural comparisons 
aree of increasing importance, the need to adapt the questionnaires for a broader audience 
becomess clear. In this edition of Journal of Paediatric Gastroenterology and Nutrition, 
Richardsonn et al. describe the process of cross-cultural comparison of a North American 
populationn with a European English speaking population using an item reduction 
questionnairee developed in Canada by Griffiths et al.16 for their paediatric IBD HRQoL 
measurement.. The cross-cultural comparison showed a close correlation across the two 
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populationss for those items ranked as being of most concern to children with IBD. This is the 
firstfirst step in cross-cultural comparison when the target population speaks the same language as 
thee source population. However, when this is not the case, cross-cultural adaptation should 
involvee the translation of the language and cultural idioms of the source questionnaire to that 
off  the target population. The cross-cultural adaptation of a measure is a prerequisite for cross-
culturall  comparison.21 The different steps of this process should include forward translation, 
back-translationn and testing of the pre-final version by a cohort of patients. The goal of cross-
culturall  adaptation is to produce equivalency based on content. Although equivalency is 
alwayss sought, it is unclear whether the fundamental properties such as validity and reliability 
mayy be retained in the adapted version.21 Some testing of the adapted questionnaire would 
seemm prudent to ensure these characteristics are retained. 

Instrumentss to measure health-related quality of life for  children with gastro-intestinal 

disorders s 

Wee performed a Medline search, using the terms "quality of life", "gastro-intestinal 
disorders""  and "liver disorders", and limited this set to children under 18 years old. Our 
searchh yielded 37 articles, of which only 2 described the development of disease specific 
questionnaires.16'222 The remaining 35 articles were either not paediatric in scope, despite the 
searchh limitation, or they were descriptive papers, and did not involve the use of any 
questionnaire.. Both of the articles that contained some mention of questionnaire development 
dealtt with QoL in inflammatory bowel disease patients. However, only the article by Griffiths 
ett al.16 fully described the questionnaire-development procedures. Neither article provided 
anyy validation data. The limited results of this search clearly indicate a deficiency in the 
medicall  literature of validated tools to assess HRQoL of children with gastrointestinal or 
hepaticc disorders. 

Inn conclusion there is a need for disease specific HRQoL measures for use in paediatric 
populations.. In paediatric gastroenterology there are virtually no such measures currently 
available.. The development of a questionnaire, however, is a time-consuming process that 
shouldd be performed in methodologically sound ways. Sufficient time spent in development is 
importantt so as to provide a reliable and valid product. 
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Abstract t 

Background Background 

AA questionnaire measuring health-related quality of lif e of children with inflammatory bowel 

diseasee (IBD) was developed in Canada, called the Impact. After translation in Dutch and 

pilott testing, considerable modifications were made resulting in the Impact-II. This study aims 

too compare scores obtained from both instruments in an international sample of IBD patients. 

Methods Methods 

611 Children with IBD from Toronto and Halifax, Canada, and Manchester, United Kingdom, 

completedd both instruments and stated instrument preference. In addition, 11 children from 

Amsterdam,, The Netherlands completed part of both instruments to assess instrument 

preference.. Scores were compared with paired student t-test, and intra-class correlation 

coefficientss were calculated. 

Results-Results-

ThereThere were no systematic differences in mean item scores across instruments. ICCs were very 

highh for all domains, with an almost perfect ICC (0.94) for the total score. ICCs ranged from 

0.522 (the way you look) to 0.95 (how do you feel about your weight). Thirty out of the 42 

childrenn stating preference internationally, preferred the modified version to the original 

Impactt (71%, 95% confidence interval 55 - 84%). 

Conclusions Conclusions 

Inn conclusion, the Impact and Impact-II can be interpreted as comparable. Children 

internationallyy indicated preference for the modified (Impact-II) instrument. Based on the 

resultss presented in this paper, we recommend the use of the Impact-II for international 

studiess on QoL in children with IBD. 
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Introductio n n 
Assessmentt of health-related quality of life (HRQoL) is important for measuring the 

impactt of chronic disease. HRQoL is determined not only by physical well being, but also by 
psychologicall  state, degree of social support, effects of treatment and complications. ' In 
recentt years paediatric gastroenterologists internationally have identified the need to develop 
aa disease specific measure of HRQoL to serve as an evaluative tool among children and 
adolescentss with inflammatory bowel disease (IBD).3 The Impact questionnaire comprises 
patient-generatedd concerns that were selected for retention in the instrument through a 
standardizedd process of item reduction carried out in both North America and the United 
Kingdom.1'33 The goal of this instrument development process was to ascertain the important 
issuess that contribute to the perception of HRQoL in young patients with IBD. As recently 
reported,, the Impact questionnaire validly and reliably reflects HRQoL among older children 
andd adolescents with Crohn's disease and ulcerative colitis in Canada.(Otley et al., in press) 

Too support multinational clinical trials, in which data can be aggregated across sites, a 
growingg need exists for cross-cultural adaptation of HRQoL measures. The fact that Canadian 
andd British children previously provided similar rankings of the relative importance of issues 
impactingg their lives,3 suggests that the Impact questionnaire may be appropriate for use in 
clinicall  trials globally. However, patients and experts in the field of instrument development 
raisedd concerns about the lengthy wording of questions and response options during the pilot 
testingg in UK and Dutch IBD populations. Also, the lack of a specified time frame in the 
questionss was considered sub optimal. Some questions were double barrelled and were 
consideredd ambiguous. Accordingly, a modified version, herein called Impact-II was created 
inn the Netherlands first in Dutch and subsequently in English.4"5 This index proved to be both 
reliable,, valid and discriminative between patients with various levels of disease activity when 
thee Dutch version was tested in a Dutch IBD population.5 Besides better patient tolerability, 
ann important advantage of the shorter wording of questions and response options is that it may 
facilitatee translation into other languages. 

Thee purpose of this study was to determine whether Impact and the modified instrument 
givee similar HRQOL assessments when administered to the same subjects. 
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Methods s 

Instruments s 

Thee original Impact questionnaire contains 33 questions encompassing six domains: bowel 
(66 concerns), body image (3 concerns), functional/social impairment (11 concerns), emotional 
impairmentt (11 concerns), test/ treatments (3 concerns), and systemic impairment (2 
concerns).. Some items (n= 3) belong to more than one domain. It employs a visual analogue 
scalee for responses. Each question has two anchors at either end of the horizontal line, 
indicatingg the range from worst (0 cm) to best function f 10 cm). Patients are asked to mark on 
thee line where their feelings lie in response to each question. The measured length is 
multipliedd by 0.7 giving a maximal score on each item of 7, analogous to the adult 
Inflammatoryy Bowel Disease Questionnaire (IBDQ) range of item scores.6 Individual items 
withinn Impact are equally weighted; hence the scores range from a minimum of 0 to a 
maximumm of 231, with higher scores representing better quality of life. The Impact 
questionnairee has a Flesch-Kincaid reading level of 4.5, and hence is appropriate for children 
agedd 10 years and older. 

Severall  modifications were made to Impact prior to validation in the Netherlands.5 The 
concernss expressed in all but two of the original Impact questions were retained. However, 
threee double-barrelled questions in Impact were separated into two individual questions in the 
modifiedd version. The questions about "being stressed out" and "worries about future life, 
gettingg a job, or getting married" were excluded based on pilot testing with patients and the 
opinionss of Dutch IBD experts that these issues were not relevant to their young and 
adolescentt patients. One new item concerning "having someone to talk to about your disease" 
wass added based on pilot testing. With these changes to content, Impact-II comprises a total 
off  35 questions. The wording of questions and answers is in general shorter, as exemplified in 
Figuress 1 and 2. Moreover, a time frame (past two weeks) is included in questions asking 
aboutt frequency. The original domain structure is retained with new questions included in 
domainss on the basis of international consensus. Items could belong to one domain only. 
Back-translationn of the modified Dutch version into English was subsequently performed, 
usingg forward and backward procedures. The visual analogue scale for response options and 
thee scoring recommendations are retained as in the original Impact questionnaire, with the 
exceptionn of the range of total scores increasing from 0 (minimum score) to 245 (maximum 
score). . 

Patients s 

Ass one of the purposes of the Impact questionnaire is for it to be used in international 
studiess around the world, several samples of children with IBD were used in this comparison 
study.. In total, 61 children with IBD were asked to fill  in both instruments in random order at 
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aa single visit. Children were from The Hospital for Sick Children, Toronto, Canada (n= 30), 
IWKK Health Centre, Halifax, Canada (n= 11) and Booth Hall Children's Hospital, 
Manchester,, United Kingdom (n= 20). Mean age of the total group was 14.8 years, with a 
standardd deviation of 2 years; range 10 to 18 years old. Thirty-five (57%) were boys; 55 
Sufferedd from Crohn's disease, six had ulcerative colitis. The thirty-one children in Halifax 
andd Manchester were asked which version they preferred and the reason why. In addition, 11 
childrenn at the Emma Children's Hospital in Amsterdam, The Netherlands (8 boys, mean age 
13.88 years), were also given ten randomly chosen identical questions of the two instruments, 
andd they were asked which questionnaire version they preferred. This resulted in a total of 42 
childrenn stating instrument preference. 

Individuall  question scores, total scores and scores for the six domains (bowel, body image, 
functional/sociall  and emotional impairment, systemic, and tests/treatments) were calculated 
amongg the 61 children completing both questionnaires. To measure the concordance between 
thee questionnaires the intra-class correlation coefficient (ICC) was determined for the total 
andd domain scores as well as for individual corresponding questions. Generally, the ICC 
correctss for any systematic difference between two ratings, where the Pearson correlation 
coefficientt only expresses whether two ratings go up or down in a similar fashion. ICCs are 
thereforee believed to be more reliable reflections of true concordance between two ratings. An 
ICCC > 0.60 was considered acceptable agreement between the answers on identical items of 
bothh instruments. Because some domains and the total instrument consisted of a different 
numberr of items, domain scores and the total score were divided by the number of items on 
thatt domain. Paired student t-test was performed to test whether any item, domain or the total 
scoree was scored significantly higher on one version compared with the same item on the 
otherr version. 

Thee proportion of children preferring the original version, the modified version or having 
noo preference was compared with 95% confidence intervals (CI). 

Tablee 1. 
Intra-classs correlation coefficients between the Original Impact and the Modified Impact-II 
forr the total score and domain scores. 

Totall  score 
IBDD symptoms 
Systemicc symptoms 
Emotionall  functioning 
Sociall  functioning 
Bodyy Image 
Tests/treatments s 

ICC C 

0.94 4 
0.75 5 
0.80 0 
0.81 1 
0.83 3 
0.79 9 
0.86 6 

Meann difference 
(O-M) ) 
-0.15 5 
-0.27 7 
0.67 7 
-0.20 0 
-0.25 5 
-0.32 2 
-0.23 3 

Studentt  t-test 

0.02 2 
0.02 2 
0.11 1 
0.80 0 
0.002 2 
0.43 3 
0.45 5 

ICC== Intra-class correlation coefficient 
Meann difference between the original (O) and modified (M) questionnaires 
Domainn and total scores are corrected for the number of items per domain. 
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Results s 

Thee ICC for the total scores and selected domains are shown in Table 1. ICCs were very 
highh for all domains, with an almost perfect ICC (0.94) for the total score. 

Correlationn coefficients and t-test analyses for individual corresponding questions are 
shownn in Table 2. ICCs ranged from 0.52 (the way you look) to 0.95 (how do you feel about 
yourr weight). Four items did not fulfil acceptable agreement criteria. These items were: 
worriess over having flare-ups, the fact that the disease is lifelong, worries about the way you 
look,, and being frustrated or angry about having this disease. Examples of items correlating 
highlyy or very poorly are displayed in Figures 1 and 2. 

Becausee we performed 27 paired t-tests between item pairs, at least one significant result 
wouldd be obtained just by chance when we take a p value of 0.05 as significance threshold. 
Therefore,, a correction for multiple testing was performed by lowering the significance 
thresholdd by the number of analyses conducted. In this way, only p values below 0.002 (0.05 
dividedd by 27) were considered statistically significant results. This resulted in three 
statisticallyy different scores on items of the original versus the modified instrument (worries 
overr having a flare-up, how do you feel about the fact that your disease is lifelong, how do 
youu feel about the tests and treatments you have to undergo). In two of these items, scores 
weree higher on the original version, where in one item scores were higher on the modified 
version. . 

Thirtyy out of the 42 children stating preference internationally preferred the modified 
versionn to the original Impact (71%, CI: 55-84%). Nine children preferred the original version 
(21%,, CI: 10-37%), and three children indicated no preference. There was no systematic 
differencee in preference scores between the sites. 

Conclusionn and Discussion 

Thee concordance between responses on the original Impact questionnaire and the modified 
Impact-III  questionnaire are overall good to excellent. Although some individual items did not 
showw as excellent a correlation, domain scores can be interpreted as comparable between the 
twoo instruments. In international studies describing QoL scores using the Impact-II, domain 
scoress are usually clinically most relevant. Most children stated a clear preference for the 
modified,, simpler instrument. Therefore, based on the results presented in this paper, we 
recommendd the use of the Impact-II for international studies on QoL in children with IBD. 

Thiss study is important because it assesses the validity of the modified instrument as well 
ass patient preference using populations from three different countries. Individual patient 
sampless are rather small, which is a drawback of this study. Unfortunately this is inherent to 
thee paediatric IBD population. However, this study supports international use of the modified 
instrumentt because it used multiple patient samples. 
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Tablee 2. 
Comparisonn of identical items on the original (O) and modified (M) Impact questionnaire. 
Itemm description 

Stomachh aches 
Medicines s 
Eatingg food 
Worriess over flare ups 
Incurablee disease 
Height t 
Weight t 
Wayy you look 
Energy y 
Misss out on things 
Unfairr to have IBD 
Frustratedd or angry 
Ruless and restrictions 
Effectt upon family 
Embarrassed d 
Havingg fun 
Friends s 
Bleedingg with stool 
Losingg stool in underwear 
Sickk to stomach 
Testss and treatments 
Teased Teased 
Happy y 
Dates/boyy or girlfriend 
Keepingg disease a secret 
Travelling g 
Feelingg in general 
Sports s 

Intra-classs correlation 
coefficient t 

0.78 8 
0.82 2 
0.71 1 
0.58 8 
0.59 9 
0.94 4 
0.95 5 
0.52 2 
0.90 0 
0.75 5 
0.86 6 
0.55 5 
0.77 7 
0.67 7 
0.73 3 
0.78 8 
0.84 4 
0.72 2 
0.82 2 
0.88 8 
0.90 0 
0.82 2 
0.85 5 
0.93 3 
0.92 2 
0.85 5 
0.80 0 
0.87 7 

Meann difference 
(O-M) ) 

0.003 3 
-0.002 2 
-0.63 3 
-1.06 6 
1.00 0 

-0.26 6 
-0.009 9 

0.50 0 
-0.008 8 
-0.42 2 
0.34 4 

-0.64 4 
-0.26 6 
0.64 4 

-0.19 9 
-0.33 3 
-0.35 5 
0.38 8 

-0.48 8 
-0.23 3 
0.52 2 

-0.50 0 
-0.26 6 
0.005 5 
0.19 9 
0.17 7 
0.01 1 

0.005 5 

Student t 
t-test t 

0.86 6 
0.99 9 

0.003 3 
<0.001 1 
<0.001 1 

0.09 9 
0.49 9 
0.06 6 
0.60 0 
0.01 1 
0.07 7 
0.02 2 
0.19 9 

0.003 3 
0.45 5 
0.07 7 
0.02 2 
0.16 6 

0.004 4 
0.14 4 

0.001 1 
0.002 2 
0.09 9 
0.73 3 
0.25 5 
0.33 3 
0.60 0 
0.78 8 

Onee item correlated moderately, with a coefficient of 0.52. The items with correlation 
coefficientss below 0.60 were mostly items that ask about emotions. Apparently the wording 
off  questions asking about emotions is highly influenced by the formatting of questions and 
answers.. This might indicate that in instruments asking for emotional states, questions should 
bee phrased more explanatory than questions addressing other domains. However, the domain 
assessingg emotional QoL showed good agreement between instruments, indicating the lower 
correlationn of the individual items to be corrected by a higher agreement on the other items in 
thee domain. 

Theree was no large overall systematic difference in scores. Overall scores on the Impact-II 
weree somewhat higher than those on the original version, with the IBD symptoms domain, the 
functional/sociall  domain and the total score showing this difference to be significant. This 
cannott be attributed to the two extra items included in the Impact-II, since scores were 
correctedd for the number of items in the particular domain. Only three individual items were 
scoredd significantly higher on one of the instruments. Overall the direction of the difference in 
itemm scores was random: the number of children giving higher scores on the original 

97 7 



PartPart III  Quality of Life: Methodology 

instrumentt was about comparable to the number of children giving higher scores on the 
modifiedd instrument (16 negative differences, 11 positive differences). 

Off  the children asked their preference for type of instrument, 71% preferred the modified 
version.. This is in impressive result that should be taken into account when comparing 
quantitativee comparisons of instruments. Patient preference may influence the rate of missing 
items,, an important problem in QoL research. However, missing items were not a problem 
encounteredd with the original Impact instrument. 

Thee Impact instrument is an extraordinary QoL instrument for a number of reasons. First, it 
iss the only disease specific instrument for children with IBD internationally. Second, it was 
developedd using a rigorous, standardized protocol, with the input of many patients and experts 
internationally.. Third, it has been accepted internationally by the European Society for 
Paediatricc Gastroenterology and Nutrition to be the only QoL instrument for this patient 
population.. And fourth, it has been thoroughly validated in Canada, The Netherlands, with a 
validationn study in the UK being underway. There is a huge interest from several countries for 
cross-culturall  translations to use the instrument in more countries. 

Thiss short report describes the comparison of two versions of this newly developed 
instrumentt to measure the QoL of children with inflammatory bowel disease. All instruments 
undergoo modifications through the years because of increasing methodological knowledge in 
thee field, or because people with expertise in various aspects of instrument development get 
involvedd in using or refining the particular instrument. 

Figuree 1. 
Examplee of an item correlating highly. 
Origina ll  question: 

Somee kids and teenagers have trouble gaining weight because of IBD, but others find they gain too much weight. 
Putt a mark on the line to show how you feel about your weight. 

__ ^ 

I'mm miserable because of my weight. I'm perfectly happy with my weight 
Iff  only I could change it 

Neww question: 

Howw do you feel about your weight? 

II  don't worry at all I worry a lot 
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Figur ee 2. 

Examplee of an item correlating poorly. 

Origina ll  question: 

Doo you feel frustrated or angry about your bowel condition? 

AA B 
II  feel very frustrated about my bowel condition; I don't feel angry or frustrated about 
itt makes me feel very angry all the time my bowel condition at all 

Neww question: 

Howw often in the last two weeks have you been angry about your bowel condition? 

Neverr Always 
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Abstract t 

Background Background 

Inflammatoryy bowel disease (IBD) is a chronic debilitating disorder. Measures of quality of 

lif ee are only available for adult patient populations. We developed a new disease specific 

health-relatedd quality of lif e instrument in Dutch for paediatric patients with IBD, called 

Impact-III  (NL). We translated and strongly modified the original (Canadian) Impact 

questionnaire.. It comprises 35 items in six domains. 

Methods Methods 

Eighty-threee children (66%) completed the questionnaire, 39 children were assessed twice. 

Diseasee symptoms were recorded and disease course severity assessed through chart review. 

Summatedd disease activity scores and disease course severity scores were dichotomised into 

twoo categories. 

Results Results 

Reliabilityy coefficients were good for five out of six domains (Cronbach's a ranged from 0.57 

too 0.86) and measures of test-retest stability in clinically stable patients were good for all 

domainss (intra-class correlation coefficients ranged from 0.67 to 0.91). The instrument 

showedd good discriminant validity between symptom groups and disease course severity on 

alll  domains. Convergent validity with a validated generic instrument [TNO-AZL Children's 

Qualityy of lif e questionnaire (Tacqol)] showed satisfactory coefficients. 

Conclusions Conclusions 

Inn conclusion, the developed questionnaire shows good psychometric properties. Test-retest 

stabilityy and responsiveness to change should be further assessed in larger patient samples. 

Cross-culturall  translation and validation procedures into other languages are being conducted 

too enable international use of Impact-II. 
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Introductio n n 
Manyy indices to assess health status, or disease activity, in patients with inflammatory 

bowell  disease (IBD) have been developed over the years in an attempt to objectively compare 
patients.1"66 These measures do not assess the impact of a disease on the quality of a patients' 
life.. The expanding interest in the last decades in health-related quality of life (HRQoL) 
assessmentss in both research and therapeutic settings has resulted in the development of 
questionnairess to measure this aspect of disease. Most questionnaires have been developed in 
Englishh speaking countries.7 Translation into various languages has proven to be more 
difficultt than initially assumed.8 This is not just because of language and idiom differences, 
butt more importantly because of cultural differences in perception of health problems and 
societall  values placed upon these problems.9 In multinational clinical trials where HRQoL 
assessmentt is more and more included as an outcome parameter, reliable and (cross-
culturally)) validated questionnaires are essential. 

Diseasee specific instruments are only available for a small number of patient populations. 
Genericc measures have the advantage that they are not developed for a specific target 
populationn and are therefore suitable for comparison across various patient populations or 
healthyy reference groups.10'11 They may, however, not be very sensitive to specific problems 
off  the studied patient population. In contrast, disease specific instruments are more sensitive 
andd therefore more suitable to detect small but clinically important differences in HRQoL 
betweenn and within patients. It is often recommended when studying HRQoL of patients to 
usee both a generic as well as a disease specific instrument. In paediatrics few validated 
genericc questionnaires are available. Disease specific questionnaires are even more scarce and 
aree mostly developed in asthma, diabetes, epilepsy and cancer.12'13"20 

Inflammatoryy bowel disease is a chronic condition with symptoms that can cause 
significantt emotional and social impairments.21"26 It has an intermittent course, with 
unexpectedd recurrences. Patients often require life long medication use with numerable side 
effects.. Many patients at some time during the course of their disease will require surgical 
removall  of parts of the bowel because of intractable disease. In order to optimise chronic care 
forr children with this disorder, and to monitor emotional and social development, 
measurementss of HRQoL can provide new insights and targets for intervention. For adults a 
diseasee specific HRQoL instrument has been developed and validated. " Recently, a group 
inn Canada developed a disease specific questionnaire for paediatric IBD, called Impact. ' 

Thee purpose of our study was to develop a Dutch version of the Impact. Based on pilot 
studiess both in the Netherlands and the United Kingdom, the original Impact was found by 
childrenn and physicians to be difficult and multi-interpretable. We describe the translation, 
accordingg to proposed guidelines,7 and the subsequent thorough modifications made to the 
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Impact,, resulting in the development of the Impact-II. Furthermore, we assessed its 
psychometricc properties. 

Materiall  and methods 

Patients s 

Inclusionn criteria were definite IBD (Crohn's disease, ulcerative colitis or IC) for more 
thann 6 months, and age between 8 and 18 years old inclusive. Exclusion criteria were: isolated 
proctitis,, mentally unable to fill  out a questionnaire, and not able to read and understand 
Dutch.. Patients from two hospitals were contacted: the Emma Children's Hospital, AMC, 
Amsterdam,, and the Sophia Children's Hospital, Rotterdam, The Netherlands. Both hospitals 
servee as secondary care centres for the western part of the Netherlands, and they are tertiary 
referrall  centres for the central and western part of the Netherlands. This makes the population 
inn these hospitals a good representation of the paediatric IBD population in the Netherlands. 

Measurements s 

TheThe Impact-II (NL) 

Thee original Impact questionnaire was developed in Canada in a thorough and structured 
way.. It consists of 33 questions with a 10 cm visual analogue scale (VAS) as the answering 
modee with anchoring statements expressing extreme answers. This format was preferred over 
categoricall  response options because of ease of completion for children. Scores are multiplied 
byy 0.7 to mirror the score range in the adult instrument. Scores on the Impact could therefore 
moree easily be interpreted by people familiar with the widely used adult instrument. 
Potentiallyy relevant issues and concerns to children were gathered through interviews with 
patientss and caregivers, experts and literature. Item-reduction procedures based on item 
importancee and frequency, were performed for all raised issues and concerns on 117 
paediatricc patients.31 Items included in the final questionnaire aim to assess both concerns of 
childrenn with Crohn's disease and ulcerative colitis, as well as concerns of younger patients 
andd older ones. The questionnaire is organized in six hypothesized subject scales or domains: 
IBDD related symptoms, emotional functioning, social functioning, systemic symptoms, 
treatment/interventionn related concerns and body image. 

Translationn into Dutch was done following the guidelines proposed by Guillemin et al.7 in 
33 steps: (1) translation was done by an independent professional translator. Medical idioms 
weree translated by Dutch paediatric gastroenterologists fluent in English. (2) Back-
translationss were performed by two professional translators. The back-translation version was 
approvedd by the developers of the original questionnaire to having retained its original 
meaning.. (3) Committee review of translations and back-translations. The Dutch translation 
wass pilot tested on 10 healthy and 15 affected subjects to assess its feasibility. Based upon the 
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children'ss comments and review by an expert committee consisting of two psychologists 

expertt in the field of questionnaires, one paediatric gastroenterologist and one paediatric 

researcher,, a number of difficulties were encountered. 1) The questionnaire was found to 

consistt of many long, double-barrelled and multi-interpretable questions and answers. 2) The 

absencee of a specified time frame in the questions was considered sub-optimal. 3) The format 

withh the answer representing most impairment of HRQoL on the left hand side of the VAS 

wass found to be leading and upsetting to children. Therefore, thorough modification was 

performedd (see Figure 1). Answering phrases were significantly simplified in that answering 

statementss were changed into 'very much' and 'not at all' or 'very often' and 'never', where 

applicable. . 

Twoo double-barrelled questions were separated into four questions, one question which 

wass considered inappropriate to Dutch children was omitted ('feeling stressed out'), and one 

questionn was added based upon clinical experience of the researchers ('able to talk to anyone 

aboutt bowel condition'). A time frame of 'past 2 weeks' was included into those questions 

askingg about frequency of problems. The answering anchors were switched with the answer 

representingg least impairment on HRQoL on the left hand side of the VAS. This resulted in a 

rigorouslyy modified 35-item questionnaire, which was called the Impact-II (NL) (Appendix I). 

Thee original six domains were retained. 

DiseaseDisease activity 

AA five item symptom card asking about presence and severity of stomach aches, presence 

andd frequency of diarrhoea, presence of fever, presence and amount of blood in stool and 

presencee and amount of weight loss over the last two weeks was constructed to assess disease 

activityy (Table 1). Summated scores range from 5-17. Children were concluded to have 

inactivee or mild disease activity if their score was 5-8 points, and moderate to severe if they 

scoredd 9-17 points. 

DiseaseDisease course severity 

Diseasee course severity since the onset of disease was assessed by the researcher (HJL) 

throughh chart review. For seven characteristics, points were scored and final scores were 

summatedd (Table 2). Total scores could range between 4 and 21. Children were said to have 

mildd disease course (total score 4-7) or moderate to severe disease course (total score 8-21). 

Procedures s 

Childrenn were sent the Impact-II (NL), the Tacqol and the five-item symptom card. Ten 

childrenn completed the questionnaire in the hospital at the time of an outpatient visit or 

clinicall  admission. Non-responders were contacted once by telephone. For test-retest analysis, 

thee first 52 responders were sent the Impact-II (NL) questionnaire a second time, 3 weeks 
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afterr the child had filled out the questionnaire the first time, accompanied by the symptom 
scoree card. Also, they were asked whether they thought the activity of their disease had 
changedd compared to the first assessment. Answering options were: improved, the same, or 
deteriorated. . 

Thee study was approved by the medical ethics committee in both centres and all patients 
andd parents provided written informed consent to participate. 

Figuree 1. 
Examplee of modification of Impact into Impact-H. 
(Original )) Q: Put a mark on the line to tell how much your  stomach has been hurtin g recently. 

AA B 
Myy stomach has been hurting I have not had any stomach 
soo much, the pain is as bad as cramps at all recently, 
itt has ever been, and comes all 
thee time; it's really hard to deal with. 

(New)) Q: How much has your  stomach been hurtin g you during the last two weeks? 

Nott at all Very much 

(Original )) Q: Do you feel you have to give up or  miss out on things you would like to do such as hobbies, 
justt  playing, going to parties or  other  special things? 

AA B 
11 always have to stay out of I can do all the things I like as much 
things;; I feel like I'm missing as I want. I don't feel my bowel 
outt on everything, condition gets in the way at all. 

(New)) Q: How often did you have to miss out on things (like hobbies, just playing or  going to parties) in 
thee last two weeks? 

Neverr Always 

Statisticall  analysis 

Differencess between responders and non-responders were analysed on the following 
characteristics:: age (student t-test), disease type (%2-test), disease course severity (Mann-
WhitneyWhitney U-test) and disease duration shorter or longer than one year (x2-test). 

Itemm scores were obtained by measuring in centimetres with one decimal the middle of the 
crosss children placed on the VAS. Per domain summated scale scores were obtained by 
addingg the items on the scale, and transforming scale scores linearly to a 0-100 scale, with 
higherr scores representing better HRQoL. 

Reliabilityy in terms of homogeneity was evaluated by calculating the standardized 
Cronbach'ss a for each scale. 3 Homogeneity is considered to be good if alpha > 0.60 and 
excellentt in the case of values > 0.90. Reliability also refers to the question whether an 
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instrumentt gives the same score if measured repeatedly assuming the studied concept has not 
changed.. Test-retest reliability was analysed calculating the intra class correlation coefficient 
(ICC)) on scores of stable patients. Two ways of determining clinical stability were performed: 
patientss who rated their disease as 'the same' on the one hand, and patients who showed a 
changee in symptoms of -1 to +1 on the symptom card on the other hand. These cut-off 
borderss to classify children as changed or unchanged were also previously used by Juniper et 
al.122 in a study on asthma. ICCs should exceed 0.60 for all domains, since it has been shown 
thatt measures of relatively 'unstable' states, such as anxiety, show such an ICC. 

Validityy concerns the question whether an index actually measures what it is intended to 
measure.. Validation testing was based upon content validity (do the components of the scale 
coverr all the aspects of the attribute being measured), convergent validity (does the scale 
correlatee with another scale that is supposed to measure somewhat the same construct) and 
discriminantt validity (does the scale discriminate between subjects with an expected 
differencee in quality of life, for example does it discriminate between children with varying 
diseasee activity or disease course severity). 

Contentt validity was assured by asking children at the end of the questionnaire whether 
anyy issues or concerns were missing. 

Convergentt validity was measured using the validated generic HRQoL instrument Tacqol. 
Equivalentt items in both questionnaires were used to correlate the Impact-II (NL) to the 
validatedd generic one, expressed as Spearman rank order coefficients. Equivalent scales were 
comparedd calculating the Pearson product-moment correlation coefficient (PPMCC). 

Discriminantt validity was assessed performing the student t-test on scale scores of patients 
inn the two disease activity and the two severity categories. This difference was expected to be 
significantt for all domains on both disease activity and disease course severity, expressed as a 
pp value < 0.05. 

Statisticall  analyses were done using SPSS version 9.0. 

Results s 

Patients s 

Onee hundred and twenty-six children fitted the inclusion criteria, of which 83 (66%) 
returnedd the questionnaires. Demographic characteristics of responders and non-responders in 
thee total study group are presented in Table 3. 

Thee only significant difference between responders and non-responders was age (non-
responderss were older, p value for the difference in mean age= 0.043). For all other variables, 
noo differences were found. 

Forr test-retest analyses, 39 of 52 children (75%) completed the questionnaire again within 
aa time frame of 4-10 weeks (average 7 weeks). Twenty-two children were stable with respect 
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too the difference in self-reported disease activity (symptom card), six had improved and 10 
hadd deteriorated. One child did not fill out the symptom card the second time. With respect to 
aa comparison of symptoms, 15 reported to be the same, seven had deteriorated and nine said 
theyy had improved. Eight did not fil l out this question. It was therefore decided that this way 
off  determining clinical stability was not used. 

Tablee 1. 
Symptomm card. 

Diarrhoea a 
Bloodd with your bowel 
movement t 
Stomachh aches 
Fever r 
Weightt loss 

Tabl ee 2. 

1 1 

No o 
No o 

No o 
No o 
No o 

Diseasee course severity scoring card. 

Ratioo of hospital admissions 
andd diseased years 
Numberr of exacerbations 
Timee of corticosteroid use per 
exacerbation n 
Azathioprinee use 

Cyclosporine e 
Surgery y 
Heightt by age 

0 0 
NA A 

NA A 
NA A 

No o 

No o 
No o 
NA A 

2 2 

Yes,, 1 -6 times/day 
Yes,, sometimes/a littl e 

Yes,, littl e 
Yes s 
Yes,, up to 1 kg 

1 1 
00 - 0.25 

1 1 
0-33 months 

Ass starting therapy 

Noo growth delay 

Points s 
3 3 

Yes,, 6-10/day 
Yes,, moderate 

Yes,, moderate 

Yes,, more than 1 

Points s 
2 2 

0.25-- 1.0 

2-3 3 
3-66 months 

<22 SD under 
normall  curve 

4 4 
Yes,, >10/day 
Yes,, often/a lot 

Yes,, severe 

kg g 

3 3 
>> 1.0 

>3 3 
>> 6 months 

ForFor corticosteroid-
refractoryy disease 
Yes s 
Yes s 
>22 SD under 
normall  curve 

NA== not applicable; SD= standard deviation. 

Measurements s 

Reliability Reliability 

Internall  consistency was satisfactory for five out of the six hypothesized domains (a 
rangedd from 0.57 to 0.85). Only the treatment/intervention domain did not reach the required 
0.600 value. ICCs were good for all domains (range 0.67 to 0.91) (Table 4). 
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Validity Validity 

Onlyy one child reported that an issue important to her was not included in the questionnaire 
(thee role of nutrition with IBD). Student t-test showed all domains of the Impact-II (NL) to 
significantlyy discriminate between patients with mild and moderate symptoms, and between 
mildd and moderate disease course severity (Table 5). 
Convergentt validity showed correlation coefficients in the mid-range between overlapping 
questionss and scales of the Tacqol (Table 6). 

Tablee 3. 
Patientt characteristics: responders and non-responders. 

Male:: n (%) 
Meann age: years (SD) 
Diseasee type n (%) 

Crohn'ss disease 
Ulcerativee colitis 
Indeterminatee colitis 

Diseasee activity 
Inactivee - mild 
Moderatee - severe 
Missing g 

Diseasee course severity 
Inactivee - mild 
Moderatee - severe 

Diseasee duration 
Meann years (SD) 

<< 1 year 
>> 1 year 

Responders s 
N== 83 (66%) 

455 (54%) 
14.33 (2.7) 

411 (50%) 
400 (48%) 
22 (2%) 

566 (67%) 
25(31%) ) 
22 (2%) 

411 (50%) 
422 (50%) 

3.00 (2.8) 
24 4 
59 9 

Non-responders s 
N== 43 (34%) 

222 (50%) 
15.33 (2.3) 

199 (44%) 
233 (54%) 

11 (2%) 

NA* * 
NA* * 

255 (58%) 
18(42%) ) 

3.99 (3.0) 
8 8 
35 5 

Valuee of test 

X2=0.11(p=0.74) ) 
t== 2.05 (p= 0.043) 

Fisher'ss exact= 0.32 (p= 
0.85) ) 

%%1=1= 0.87 (p= 0.35) 

X2=1.59(p=0.21) ) 

NA== non-applicable since disease activity was assessed by the symptom card. 

Tablee 4. 
Internall  consistency and intra-class correlation coefficients of subscales. 
Itemm consistency for 
hypothesizedd domains 
IBDD symptoms 
Systemicc symptoms 
Emotionall  functioning 
Sociall  functioning 
Bodyy image 
Treatment/interventions s 

Numberr of items 

7 7 
3 3 
7 7 
12 2 
3 3 
3 3 

Cronbach'ss a 
(standardised3) ) 

0.73 3 
0.84 4 
0.86 6 
0.85 5 
0.65 5 
0.57 7 

ICC" " 

0.71 1 
0.80 0 
0.91 1 
0.88 8 
0.83 3 
0.67 7 

aa Standardised item-a means the a corrected for the number of items within the scale. 
bb ICC in stable patients as assessed by the five-item symptom card. 
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Discussion n 

Wee describe the psychometric properties of a new health-related quality of life 
questionnairee to be used in children with IBD. The questionnaire has been developed in a 
thoroughh and structured way, with input of a large number of patients with IBD, ensuring the 
contentt validity and sensitivity of the instrument. The questionnaire's format has been 
reviewedd by experts in the field, ensuring its feasibility for use in children. 

AA response rate of 66% can be considered satisfactory for a mailing survey. Responders 
didd not differ from non-responders with respect to type of disease, disease course severity or 
diseasee duration. The only difference was that non-responders were on average one year older 
(p== 0.043). A possible explanation for this difference could be lying in rebellious adolescent 
behaviour,, not being very motivated to report on emotional and social well being. 

Al ll  six scales have good internal consistency coefficients, although the scale assessing 
concernss and worries over treatments or interventions did not completely fulfi l the criteria. In 
thee test-retest analysis, this scale also showed the lowest ICC, although this did fulfi l the 
criteria.. This scale is a very important scale however because it covers three items that assess 
importantt emotional concerns of children. We therefore decided to retain the scale in its 
presentt format. 

Wee encountered a couple of problems in the test-retest study. First of all, as the study 
designn was a mailing survey, we were dependent upon the respondents' timing of completion 
andd returning of the questionnaire. Despite explanations to the children that it should be done 
directlyy after receiving it, we received the questionnaires back with a mean interval of seven 
weekss between initial completion and second completion. This is in the literature considered 
too be a too long interval to assume the measured construct, HRQoL, has not changed. 
However,, we did have two measures of disease stability included in our study design: 1) 
childrenn were asked to rate their disease as improved, the same or deteriorated compared to 
thee first assessment; and 2) the symptom diary was filled out the first and the second time 
allowingg for a computation of a change in symptoms. Of the 39 respondents, eight did not fill 
outt the question comparing their disease, suggesting that it might be too difficult for some 
childrenn to remember. Therefore, the validity of the question for the remaining thirty-one 
respondentss can be questioned. We therefore chose to use the more objective measure of 
symptoms.. Based on the hypothesis that HRQoL is influenced by disease activity, this can be 
consideredd a good "proxy" rating for stability of disease. 
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Tabl ee 5. 

Meann scale scores on the Impact-II (NL) in relation to disease activity and disease severity. 

Scalee score mean (SD) 

IBDD symptoms 
Systemicc symptoms 
Emotionall  functioning 
Sociall  functioning 
Bodyy image 
Treatment/investigationss related 

Diseasee activity 
Mil d d 
(n== 56) 
85(11) ) 
777 (22) 
79(16) ) 
86(9) ) 
755 (19) 
74(18) ) 

Moderate e 
(n== 25) 
66(18)*** * 
55(27)*** * 
63(20)*** * 
72(18)*** * 
633 (25)* 
600 (25) ** 

Diseasee course 
Mil d d 
(n=41) ) 
83(11) ) 
80(19) ) 
79(16) ) 
88(8) ) 
766 (20) 
75(18) ) 

severity y 
Moderate e 
(n=42) ) 
75(19)** * 
600 (28)** * 
69(21)** * 
76(16)*** * 
66(22)* * 
633 (23) ** 

Higherr scale scores represent better quality of life. 
Differencess in mean scale scores between the groups were tested with the Student t-test. 
**  p< 0.05, **  p< 0.01, ** *  p< 0.001. 

Tablee 6. 

Convergentt validity of the Impact-II (NL) : correlations with overlapping items and domains 

onn the Tacqol. 

Impact-III  (NL) item Tacqoll  item Spearmann rank order coefficient 

Stomachh aches 

Sickk to stomach 

Feelingg tired 

Beingg happy 

Havingg had fun 

Havingg had fun 

Stomach/tummyy aches 

Sickk to stomach 

Tired d 

Happy y 

Feelingg gay 

Feelingg cheerful 

0.63 3 

0.46 6 

0.58 8 

0.44 4 

0.62 2 

0.58 8 

Impact-III  (NL) scale Tacqoll  scale PPMCC C 

IBDD symptoms 
Systemicc symptoms 

Emotionall  functioning 
Sociall  functioning 

Bodyy complaints 

Bodyy complaints 

Positivee emotions 
Social l 

0.58 8 

0.72 2 
0.46 6 

0.59 9 

PPMCC== Pearson product moment correlation coefficient. 

Consensuss has not been reached, but the common opinion is that when analysing test-retest 
stabilityy of a measure of a subjective trait, stability of the trait or derivatives thereof should be 
assessedd by the patient himself. Also, disease activity is considered one important determinant 
off  HRQoL, but it is certainly not the only one. Other (unmeasurable) events can cause the 
patientt to respond to the questionnaire in a different fashion than the first time, for example 
duee to response shift bias.35 This bias refers to the fact that internal standards of patients can 
change,, influencing the reporting of perceived HRQoL. So, it could very well be that patients 
ratee their disease activity as unchanged, but that their HRQoL score changes dramatically. 
Thiss could be concluded as a failure of the questionnaire to measure the trait, but the 
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aforementionedd response shift could be another explanation of the change in score. Very few 
dataa have been published on test-retest accuracy in children and response-shift bias has never 
beenn described in children. Despite all these encountered problems, the reported ICCs are 
fairlyy good for the domains. Larger samples and more structured studies should provide more 
detailss on this important psychometric property of the instrument in the future. 

Anotherr weakness of our test-retest results is that we used an unvalidated measure of 
diseasee activity, the symptom card. Although Crohn's disease, ulcerative colitis and 
indeterminatee colitis are widely accepted to belong to the group of inflammatory bowel 
diseases,, no single validated disease activity index exists for IBD. There is one disease 
activityy index developed for children with Crohn's disease,5 however this index requires 
bloodd sampling for calculations which is not feasible for survey research. Furthermore, no 
indexx exists for children with ulcerative colitis or indeterminate colitis, and no index covers 
alll  three disease entities. Therefore, a global symptom activity card was the best possible 
diseasee activity assessment we could use in our study. However, due to this weakness, test-
retestt results should be interpreted with caution, and responsiveness analyses on scores of 
clinicallyy changed versus stable patients were therefore not performed. In the future, clinical 
studiess using both the Impact questionnaire and validated disease activity indices for Crohn's 
diseasee and ulcerative colitis should reassess test-retest reliability and discriminant validity of 
thee Impact questionnaire. 

Convergentt validity, comparing the disease specific questionnaire to a generic one, has 
somee practical problems. First of all, one considers the validated measure as the "gold 
standard""  and therefore correlates the newly developed one to see how well it fits this gold 
standard.. It is obvious, however, that a generic measure and a disease specific instrument aim 
too measure somewhat the same construct, but will not exactly do so. One wants to find 
coefficientss that are not too low, suggesting poor validity, and not too high, undermining the 
additionall  value of the new questionnaire to the old one. When comparing individual items on 
thee generic and disease specific instrument, moderate coefficients were found. This can be 
explainedd by the fact that the items cover somewhat the same issues, however they are asked 
inn a different fashion, using different answering options. Also, the generic measure asks about 
health-relatedd problems in the past few weeks, where the disease specific instrument asks 
aboutt a more specific time frame (past two weeks). Taking all these aspects of validity testing 
intoo consideration, the authors feel that the described mid range coefficients between the two 
instrumentss satisfactorily support the validity of the newly developed instrument. 

Genericc instruments and disease specific questionnaires both have their strengths and 
weaknesses.. Generic measures allow for comparisons between populations, but they have 
beenn criticised for their relative insensitivity to small differences. Disease specific instruments 
aree particularly valuable when assessing changes related to a particular disease. Although high 
correlationss between the two instruments found in our study might suggest the new index to 
bee simply a mirror of the generic instrument, the value of both types of instruments for this 
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populationn should be further assessed in a cross sectional as well as in a longitudinal study 
design. . 

Thee Impact-II (NL) significantly discriminates between patients with varying disease 
activityy and disease course severity. This gives a first impression of the potential 
responsivenesss of the questionnaire, which is an important characteristic if it were to be used 
ass an outcome parameter in clinical trials. However, between-patient discrimination is 
important,, but within-patient responsiveness to change is not the same concept. Especially in 
thee paediatric IBD population, where sample sizes of trials are small and therapeutic 
differencess hard to find, responsiveness to change is an important feature of a HRQoL 
instrument,, since that kind of study design makes it hard to find cross sectional differences in 
anyy parameter. This characteristic should be thoroughly tested in a longitudinal study design. 

Psychometricc analysis is an ongoing process that can never be fully described in a single 
study.. Therefore, we recommend that the Impact-II should be incorporated into clinical trials 
inn order to fully appreciate its usefulness as an outcome measure both in clinical care and in 
research.. Cross-cultural translation and validation studies are currently being planned to 
enablee international use of the questionnaire. Furthermore, on preliminary meetings with 
memberss of the European Society for Paediatric Gastroenterology and Nutrition, the Impact-II 
hass been accepted to be the instrument to be used to assess HRQoL in clinical trials in 
childrenn with IBD after its validity has been proven. 
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Appendixx 1. 

Itemss and scales of Impact-II (NL) . 

Scale e Items s 
IBDD symptoms Stomachh aches 

Nott being able to eat what you want because of disease 
Diarrhoea a 
Worriedd about blood with bowel movement 
Beingg sick 
Afraidd to soil paints 
Havingg to pass gas 

Systemicc symptoms Howw much energy 
Howw did you feel 
Howw tired did you feel 

Emotionall  functioning Worriedd about having a flare-up 
Worriedd about having a chronic condition 
Worriedd about health in future 
Thinkingg it is unfair to have this disease 
Beingg angry to have this disease 
Beingg ashamed 
Beingg happy 

Sociall  functioning The influence of the disease upon the family 
Havingg to miss out on hobbies 
Havingg rules imposed because of the disease 
Havingg fun 
Iss it harder to make friends 
Worriedd not to be able to go out on dates 
Teasedd or bullied because of the disease or treatment 
Doess the disease make it harder to travel or go on holiday 
Tryy and keep your disease a secret 
Ablee to talk to anyone about worries 
Ablee to play sports as much as you would like 
Ablee to go to school 

Bodyy image Howw do you feel about height 
Howw do you feel about weight 
Howw do you feel about the way you look 

Treatment/interventions s Howw do you feel about taking medicines 
Howw do you feel about investigations 
Worriedd about ever having an operation 
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Abstract t 

Objective Objective 

Too examine which type of response options children find easiest to perform, which response 

optionn they prefer, and to study the relative validity of the different response options. 

Methods Methods 

AA consecutive group of 120 children aged 6-18 years old filled out a 7-item questionnaire 

includingg two affective questions, three opinion questions and two frequency questions. They 

completedd three pages with different answering modes in random order (Likert scale, simple 

Visuall  Analogue Scale (VAS) and numeric VAS). They gave a mark for ease and preference 

off  each response option. 

Results Results 

Mediann marks for ease were 10.0 for the Likert scale, 7.5 for the simple VAS and 9.0 for the 

numericc VAS. Median marks for preference were: 9.0 for the Likert scale, 6.0 for the simple 

VA SS and 8.0 for the numeric VAS. Correlation coefficients as a measure of relative validity 

off  the response options were generally high (> 0.80) between all response options. 

Conclusions Conclusions 

Childrenn regardless of age find the Likert scale the easiest and the most preferable answering 

option.. Overall, the Likert scale, the simple VAS and the numeric VAS show comparable 

validity.. Therefore, the Likert scale is recommended for use in questionnaires for children. 
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Introductio n n 
Mostt methodological knowledge on instruments to measure for example health status and 

qualityy of life (QoL), goes out to research on adults. There is a relative lack of methodological 
knowledgee in children.1 So far most researchers draw upon personal experiences. However, 
theree is an increasing interest in measuring childhood QoL, both in clinical practice as well as 
inn clinical studies. Specific methodological issues encountered in children are the minimum 
skillss of children required to be able to complete instruments, age cut-offs versus cut-offs 
definedd by the developmental state of the child, and preventing the occurrence of missing 
data.2 2 

Considerablee work in adults has gone into examining the use of various response options. 
Thee verbal categorical response option (i.e. discrete verbal answering options also known as 
Likertt scale response options) and analogue scales (i.e. a visual analogue scale called VAS, or 
aa numeric scale anchored at each end with the extreme opposites) are most widely used. Both 
methodss proved to be convenient and valid to quantify the outcome pain severity. " The VAS 
iss however acknowledged as the best response option to assess pain severity since it does not 
forcee quantum changes as occur with the Likert scale. For the assessment of other outcomes 
thee Likert response scale is often used because of the few cognitive demands it places upon 
patients,, and because of ease of interpretation for the investigator.4'6'8"10 

Theree are advantages and disadvantages to both types of response options. Some authors 
favourr the VAS because it seems to be more sensitive to small changes and is thought to 
increasee answering precision.4'8 However, this precision is often illusory, because the meaning 
off  a one-centimetre difference is unknown and may vary from person to person. Another 
disadvantagee is that the VAS is cognitively more demanding and may therefore require 
explanationn and training before patients are able to use it. ' " The Likert scale is 
recommendedd by others because of its ease of interpretation, and because the significance of a 
changee of one or more points on the Likert scale seems easier to grasp intuitively. " For the 
Likertt scale neither training nor mathematical background are required. ' ' ' ' The 
disadvantagee of the Likert scale is that it forces a choice of existing answers.6 Furthermore, 
thee number of responses chosen by the instrument developers dictates the amount of 
measurementt information obtained. 

Inn research on adults a substantial correlation between the two different response options 
hass been found.3'4,6"9 Most authors agree that there are few differences in reliability and 
responsivenesss between the response options and prefer the Likert scale because of ease of 
completionn and score computation.3"6'8'911 

Generallyy children as old as eight years are believed to be able to reliably report on their 
welll  being.12 Some authors favour the use of standardized reading tests instead of age limits to 
providee guidance as to the minimum skills needed to complete questionnaires.13 Little is 
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knownn about the ability of younger children to complete self report instruments. As can be 
appreciated,, the cognitive and developmental level of children makes them different from 
adults.. Therefore, methodology obtained from research on adults cannot simply be transposed 
too the paediatric population. Although few empirical data regarding how adept children of 
differentt ages are in using Likert response options,14 Likert scales are most often used in 
paediatricc QoL measures. Research on elderly people and illiterate persons showed them to 
experiencee difficulties in completing instruments that use the VAS.15 When one regards 
childrenn cognitively comparable to these populations, they may be expected to experience the 
samee difficulties when using the VAS. Others say children may fail to use the full range of the 
VASS scale available, and notably focus on the endpoints,14 thereby decreasing the amount of 
measurementt potential. On the other hand, children have less reading potential, and may 
thereforee be expected to prefer the response options according to the VAS, because it requires 
lesss reading time and skills than the Likert response options.15 However, there is littl e 
informationn about the way children handle different response options. 

Thereforee the purpose of this study was to examine which response options children find 
easiestt to complete and which response option they prefer. We also studied the correlation 
betweenn the different response options. 

Methods s 

AA questionnaire containing seven items was developed, asking three types of questions: 
affection,, opinion and frequency. Affection was measured with two questions asking about 
dreamss and current mood. Three questions asked about the child's opinion on school, sports 
andd their height. The remaining two questions asked how often the child watches television 
andd how often he goes by bus. 

AA consecutive group of children between 6 and 18 years old visiting a general paediatric 
outpatientt clinic was given a three page questionnaire package. One page contained the seven 
questionss and the verbal categorical response option (Likert scale) as answering mode. On 
thiss version the response options were verbally expressed as five possible answers. (Figure 
la)) A second page with the same questions had the numeric VAS as answering option. On 
thiss page the response options were framed as a series of numbers from one to ten with at 
eachh end of the line the two extreme answers from the Likert scale. (Figure lb) A third page 
hadd the VAS as answering mode. This version presented a 10 cm line with again the same 
anchorss on both ends of the line. The child was asked to give the answer by putting a cross on 
thee line between the two extreme answers. (Figure lc) In addition to the instructions given by 
thee investigator each page contained written instructions. The three pages were presented in 
randomm order and the children were asked to fill  in the questionnaires themselves. 

Priorr to completing the package, the children were asked questions concerning age, sex 
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andd the type of school they are attending. Ethnic background was registered and the time to 
completee the package of questionnaires was recorded. 

Afterr completing all pages, children were asked to rate the ease and preference for each 
answeringg option by giving them a mark from one to ten, comparable to marks given in 
schooll  in the Netherlands. 

Statisticall  analysis 

Markss given for ease and preference of each response option were treated as ordinal data. 
Therefore,, median scores were calculated and non-parametric procedures used. Differences in 
mediann ease and preference scores within patients for the three response options were 
comparedd using the Wilcoxon statistic for paired ordinal variables. 

Childrenn were categorized into three groups by age: children six and seven years old (very 
youngg children), children eight to twelve years old (young children) and those thirteen years 
andd older (older children). Differences between age groups regarding marks for ease and 
preferencee of the response options were tested with non-parametric procedures comparing 
threee independent groups (Kruskal Wallis test). Differences in ease and preference marks 
betweenn native and immigrant children, and between boys and girls were compared using the 
Mann-Whitney-UU test. 

Thee correlation between the Likert and the visual analogue measurement techniques was 
assessedd by calculating the Spearman rank order coefficient between the three response 
options. . 

Sincee one of the advantages of the VAS measurement technique is greater potential in 
scoree ranges, where the disadvantage in children has been suggested to be their tendency to 
stickk to the first (left) answer, we performed additional analyses. We compared the percentage 
off  children scoring in each category of the Likert scale with the percentage of children scoring 
inn 5 categories of the simple VAS. We therefore categorized the total VAS score range of 0-
1000 into scores 0-20 into category 1, 21-40 into category 2 etc. Wilcoxon rank statistics for 
pairedd ordinal data were calculated to test differences in categories. 

AA conventional significance level of 0.05 was chosen. 

Results s 

Onee hundred and twenty-two children were asked to participate, of whom two refused 
participation,, resulting in a response rate of 99%. From these 120 children, 14 (12%) were 6 
orr 7 years old, 55 (46%) between 8 and 12 years old, and 51 (43%) were between 13-18 years 
old.. Fifty-seven (48%) were boys; 44% of the children were immigrants. 

Thee simple and the numeric VAS had more missing data than the Likert scale. They had 
respectivelyy 3% and 2% missing data, while the Likert scale counted only 0.5% missings. The 
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missingss all occurred in the group of children older than 8 years old. 
Tablee 1 shows the median marks for ease and preference of the different response options. 

Theree was no ordering effect of the different questionnaire pages upon the ease and 
preferencee scores. Wilcoxon's statistic showed the Likert scale to be scored significantly 
higherr on both ease and preference, followed by the numeric VAS and the VAS (all p values 
<< 0.005). (Table 1) There was no difference in ease or preference score between the very 
young,, young and older children. There was no difference between boys and girls in ease or 
preferencee scores. The immigrant children liked the simple VAS better than the native 
childrenn (median score 7.0 versus 6.0, p= 0.003), and they found the simple VAS easier to fill 
outt (9.0 versus 7.0, p= 0.001). Only 10 children in our sample attended a special school and 
wee considered this group too small to perform separate analyses on this group. 

Tablee 1. 
Mediann marks for ease and preference of the different response options. 

Ease e 

Preference e 

aa Higher than the mark for the simple VAS (p< 0.001) and numeric VAS (p= 0.005) 
bb Lower than the mark for the numeric VAS (p< 0.001) 
cc Higher than the mark for the simple VAS (p< 0.001) and numeric VAS (p< 0.001) 
dd Lower than the mark for the numeric VAS (p< 0.001) 
cc Differences in median marks for the three response options between the three age groups (children 6-7 years 
old,, 8 to 12 years old, and 13 years and older), 

Thee questionnaires were filled out in 2-22 minutes, with 75% of children needing between 
5-100 minutes and a mean time of 7.8 minutes. On average very young children needed 
significantlyy more time to fill  out the questionnaires than the young and older children: 10.9 
minutes,, while young children needed 7.7 minutes, and older children needed only 7.0 
minutesminutes (ANOVA test: p= 0.003). Immigrant children needed more time to fil l in the 
questionnaires:: 8.8 minutes versus 7.2 minutes (p= 0.052, 95% CI: 0.0-3.1) 

Likertt scale 
simplee VAS 
numericc VAS 
Likertt scale 
simplee VAS 
numericc VAS 

Mediann mark 

10.0a a 

7.5b b 

9.0 0 
9.0C C 

6.0d d 

8.0 0 

Kruskall  Wallis test6: 
pp value 

0.10 0 
0.89 9 
0.68 8 
0.21 1 
0.81 1 
0.61 1 
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Tablee 2. 
Correlationss between the response options for the seven questions. 

A A 

B B 

C C 

A A 

1 1 

Dreams s 

BB C 

0.677 0.71 

11 0.73 

1 1 

Teacherss in 

AA B 

11 0.82 

1 1 

school l 

C C 

0.86 6 

0.90 0 

1 1 

Frequencyy of watching 
TV V 

A B C C 

11 0.71 0.82 

11 0.77 

1 1 

Currentt mood 

A B C C 

11 0.75 0.85 

11 0.80 

1 1 

A A 

B B 

C C 

Sports s 

A B C C 

11 0.73 0.79 

11 0.80 

1 1 

Height t 

A B C C 

11 0.80 0.79 

11 0.75 

1 1 

Frequencyy of going by 
bus s 

A B C C 

11 0.84 0.89 

11 0.87 

1 1 

Spearmann rank order correlation coefficients are presented. 
A== Likert scale, B= simple VAS, C= numeric VAS. 

Tablee 2 shows the correlation coefficients (r) between the response options for the seven 
questions.. Overall the numeric VAS correlated with the Likert scale with a coefficient of 0.82, 
andd with the simple VAS with a coefficient of 0.80. The simple VAS and the Likert scale 
correlatedd with a coefficient of 0.76. The hypothesis that younger children give less reliable 
answerss would lead to expectations of lower correlation coefficients for the younger groups 
thann for the older groups of children. Table 3 shows the coefficients for the very young 
childrenn compared with the other (young and older) children. Remarkably low coefficients (< 
0.40)) were found for one affection question (my dreams are usually), one opinion question (I 
amm satisfied with my height), and both frequency questions (how often do you watch 
television,, and how often do you go by bus). However, the above mentioned results are 
difficultt to interpret because there were only fourteen six and seven year old children, 
thereforee correlation coefficients can be highly influenced by individual outliers. 

Tablee 4 shows the comparison of the percentage of children scoring in each category of the 
Likertt scale and in each of the even categories of the simple VAS. Because a very high 
percentagee of children consistently scored in the first category of the VAS, five alternative 
categoriess were formed. The two most extreme categories were made smaller (incorporating 
onlyy 10 points each), and the remaining 80 points on the VAS scale were divided into the 
remainingg three categories, resulting in an uneven categorisation of the VAS. (Table 4) 
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Tablee 3. 

Correlat ionn coefficients between the response options by age. 

Childrenn 6 and 7 years old Children 8 years and older 

(n== 14) (n= 106) 
Likertt versus simple VAS 0.51 0.77 
Likertt versus numeric VAS 0.62 0.83 
Simplee VAS versus numeric VAS 0.54 0.83 

Averagee coefficients for all seven questions are presented. 

Tablee 4. 
Percentagee scoring in the different categories in the Likert scale and the simple visual 
analoguee scale (VAS). 

Item m 

Dreams s 
Likingg teachers 
TVV watching 
Currentt mood 
Playingg sports 
Height t 
Takingg the bus 

1 1 

17 7 
16 6 
31 1 
23 3 
53 3 
30 0 
17 7 

%% in Likert categoriesa 

2 2 
35 5 
32 2 
36 6 
48 8 
31 1 
46 6 
3 3 

3 3 
43 3 
40 0 
18 8 
19 9 
13 3 
13 3 
5 5 

4 4 
3 3 
7 7 
15 5 
8 8 
3 3 
8 8 
28 8 

5 5 
3 3 
6 6 
0 0 
3 3 
2 2 
3 3 

47 7 

0-20 0 
42 2 
35 5 
53 3 
50 0 
75 5 
60 0 
22 2 

%% in even 

21-40 0 
28 8 
27 7 
25 5 
19 9 
11 1 
17 7 
2 2 

VASS categories 

41-60 0 
21 1 
24 4 
15 5 
18 8 
11 1 
14 4 
6 6 

61-80 0 
4 4 
6 6 
5 5 
7 7 
1 1 
5 5 
13 3 

b b 

81-100 0 
5 5 
8 8 
2 2 
6 6 
2 2 
4 4 
57 7 

W d d 

<< 0.001 
<< 0.001 
<< 0.001 
0.005 5 

<< 0.001 
<< 0.001 

0.65 5 

Item m 

Dreams s 
Likingg teachers 
TVV watching 
Currentt mood 
Playingg sports 
Height t 
Takingg the bus 

1 1 

17 7 
16 6 
31 1 
23 3 
53 3 
30 0 
17 7 

%% in Likert categoriesa 

2 2 
35 5 
32 2 
36 6 
48 8 
31 1 
46 6 
3 3 

3 3 
43 3 
40 0 
18 8 
19 9 
13 3 
13 3 
5 5 

4 4 
3 3 
7 7 
15 5 
8 8 
3 3 
8 8 

28 8 

5 5 
3 3 
6 6 
0 0 
3 3 
2 2 
3 3 
47 7 

% % 

0-10 0 
36 6 
28 8 
43 3 
35 5 
62 2 
47 7 
21 1 

inn uneven VAS categories 

11-366 37-63 64-90 
233 32 5 
233 36 8 
299 21 6 
311 22 7 
222 13 2 
288 16 7 
44 7 23 

c c 

91-100 0 
4 4 
6 6 
1 1 
5 5 
1 1 
2 2 
46 6 

W W 
0.001 1 
0.04 4 

<< 0.001 
0.58 8 
0.001 1 
0.009 9 
0.04 4 

dd 1-5: answering options for the Likert scale, 1= most positive answer, 5= most negative answer 
bb 0-20 etc.: even distribution of the 10-centimetre line of the simple VAS 
11 0-10 etc.: uneven distribution of the 10-centimetre line of the simple VAS 
Wilcoxonn statistic's p value between children scoring in categories of the Likert compared with those scoring in 

thee evenly distributed VAS, or in the unevenly distributed VAS, respectively. 

Discussion n 

Inn this study we looked at the use of different response options in questionnaires for 
children.. Since preference is an important feature of an instrument's feasibility, we asked the 
childrenn what options they preferred. The results of this study show that both the Likert scale 
andd the visual analogue scales correlate highly and can be used as response options for 
children.. Both younger and older children prefer the Likert scale. 
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Inn a study comparing various response options, reliability, validity, and feasibility are 
importantt outcomes. Feasibility was the main purpose of our study. It was extensively tested 
byy assessing missing data, and asking children which options they found easiest to fill  out and 
whichh options they preferred. Reliability is done by performing test-retest procedures. In test-
retestt studies, all circumstantial details should be identical at the first and second 
assessment.111 Because of our out-patient clinic setting with a mixture of relatively well and 
sickk patients, we did not find it ethically justifiable to ask patients to return to the clinic just 
forr research purposes. However, we find this would be an interesting study in the context of a 
clinicall  study or a mailing survey. 

Forr the assessment of criterion validity, a gold standard is required. Only one study 
comparedd two response options in children with an objective gold standard as criterion, 
assessingg cough frequency.2 The authors concluded the verbal categorical response option to 
showw the highest correlation with objectively measured cough frequency. More often 
however,, no gold standard is available. We therefore looked at concurrent validity, calculating 
correlationn coefficients between the response options, assuming they would all somehow 
reflectt the child's true answer. The questions were therefore chosen to be simple, 
encompassingg three types of questions frequently encountered in QoL instruments (affection, 
opinionn and frequency). The types of questions however did not appear to influence the 
correlationss in any way. Correlations were generally high, with the exception of the 
coefficientss for the 6 and 7 year old children. Apparently, these children are not very 
consistentt in answering on the various response options. The group of children was however 
small,, prohibiting strong final conclusions. 

Ass for feasibility, 3% of all questions with the simple VAS as answering option were not 
filledfilled out. Apparently, these children found it hard to answer questions with this answering 
option.. The Likert scale was understood more easily. This is reflected by the fact that all 
childrenn regardless of age rated the Likert scale as easiest and they liked this option best. 
Therefore,, the hypothesis of age related response patterns was not supported by the data. 

Itt is interesting to see that there was a difference between immigrant and native children in 
easee and preference for the different response options, since the simple VAS was rated higher 
byy the immigrant children. They also needed more time to fill  in the questionnaires. It can be 
expectedd that this has to do with the fact that immigrant children might be less verbally 
equippedd and therefore prefer the simple VAS. However, reliability of the VAS was reported 
too be low in illiterate people.15 It is however not completely justified to regard immigrant 
childrenn as illiterate, since most attend regular Dutch schools in our country. 

Althoughh our data suggest very high correlation, we wonder whether this correlation was 
influencedd by the lack of time between the different questionnaires. Also, since the three 
pagess were combined in one package, children had the availability of seeing previous 
answers.. In former studies comparing Likert scale and visual analogue scales, investigators 
introducedd an interval between the different questionnaires, assuming that the first answer 
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wouldd not be recalled when the second and the third scale were completed.3* 58"10 On the 

contraryy Downie et al. showed that correlation is maintained whether completion of the scales 

iss separated in time or not. This may suggest that there is no significant carry-over from one 

scalee to the next. 

Pantell  and Lewis identified a position bias in children's responses on questionnaires, 

wheree they tended to choose the first answer among response options.16 This effect was 

strongestt in younger children. Other authors stated that when using the simple VAS, children 

andd elderly stick to the anchors without using the full scale range.6,7" On the other hand, in 

adultss the VAS and Likert scales often encounter "end-aversion bias", where people tend not 

too use the two extremes of the scale.17 We found children to stick to the first answering 

categoryy on the simple VAS, which remained apparent when the categories were rearranged 

intoo uneven categories. (Table 4) In this way the advantage of the increase of answering 

precisionn in the simple VAS is lost. On the Likert scale more children use options two and 

threee (a littl e bit, sometimes), suggesting end-aversion bias. This problem might be overcome 

byy increasing the number of answering categories to 7 or even 9.17 

Inn conclusion, the simple VAS, numeric VAS and the Likert scale can be considered 

comparablee in children 8 years and older. However, children of all ages prefer the Likert scale 

becausee of ease. The simple VAS, which we expected to be popular amongst children, scored 

low.. We therefore recommend the use of Likert scaling options in questionnaires for children 

agedd six years and older. 

Figuress la, l b and lc. 

Responsee options to question: How do you like school? 
__ _ 

DD very nice 
DD nice 
DD in between 
DD annoying 

 very annoying 

lb. . 
veryy nice 10 9 8 7 6 5 4 3 2 1 very annoying 

lc . . 
veryy nice very annoying 

Formatt of scales; A= Likert scale, B= numeric VAS, C= simple VAS. 
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Abstract t 

Objective Objective 

Too compare the importance of issues of concern ranked by physicians and children with 
inflammatoryy bowel disease (IBD). 

Methods Methods 

Ann item list consisting of 96 items-of-concern, identified by individual interviews and focus 
groupp sessions with 81 children with IBD, was administered to a second group of children 
withh IBD (n= 117) asking them to rate the importance of each item to their lives on a 7 point 
scale.. Twenty-one paediatric gastroenterologists experienced with treating children with IBD 
weree asked to mark on the same questionnaire how important they thought each item was to 
theirr patients. 

Results Results 

Off  the top 10 most important items identified by children with IBD only 2 were ranked in the 
topp 10 by physicians. Most striking was the item: "having to take medication" which was 
scoredd number 3 by the children and did not appear in the top 50 of physicians. Physicians 
significantlyy overestimated the importance of 4 IBD symptoms (bothered by diarrhoea, 
embarrassedd by bad odour, worried about having accident in pants and worries about passing 
gas)) while they underestimated the importance of 3 other items (bothered by having to take 
medicines,, worries about future health problems and worries about weight). 

Conclusions Conclusions 

Physicians'' views of what issues and concerns are most important to children with IBD differ 
fromm those stated by the children themselves. Physicians overestimate the importance of 
physicall  symptoms. Children should be included in the development phase of instruments 
assessingg health perceptions. 
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Introductio n n 

Inn paediatrics, many life-threatening diseases are now treated at the cost of a rising number 
off  chronically ill children, often having a comparable life-expectation to the healthy 
population,, but suffering from several disabilities as a result of the disease or its treatment. 
Often,, these children are at risk of social isolation and emotional problems due to their being 
"differentt from others". The usual approach by physicians primarily focuses on physical 
impairments,, omitting the impact of disease upon social and emotional well being. 

Inn the development of new questionnaires, identification of items or concerns that best 
reflectt the quality of life (QoL) of the specific patient group is often done by physicians or 
psychologistss familiar or even unfamiliar with the particular disease.1"3 However, awareness is 
growingg that health care professionals might not be the best subjects to provide items for a 
patientt questionnaire to measure their QoL.4 Also, studies looking at physicians' ability to 
ratee the QoL of their patients have concluded that physicians cannot adequately assess their 
patients'' QoL.5"8 Only 2 published studies report the lack of insight doctors have into the 
importancee of worries and concerns of an adult patient group,9,10 and one review stating that 
thee same applies for paediatricians.11 Therefore the aim of this study was to see if 
paediatricians,, experienced at looking after children with Inflammatory Bowel Disease (IBD), 
aree able to rate the patients' most important concerns. 

Methods s 

Populationn and setting 

AA population-based cohort of consecutive children attending the outpatient IBD clinic at 
thee Hospital for Sick Children in Toronto, Canada, were asked to participate in this study. 
Theyy were at least 8 years old and had been diagnosed with IBD more than 6 months prior to 
thee study. Two children refused participation (response rate 98%). 

Measures s 

AA 96-item list, which was developed from interviews and focus group sessions with 81 
childrenn suffering from IBD, was administered to another 117 children with IBD, during the 
initiall  phases of development of a disease specific QoL measure in paediatric IBD.1 The 
paper-and-pencill  item list was given to these children asking them to state on a 7-point visual 
analoguee scale how important each item is to them in their lives with the disease. No 
referencee to a time period was made to avoid the effect of current disease activity upon health 
concerns.. Children filled out the instrument by themselves. Answering modes range from 'not 
important'' scoring a 0, to 'very important' scoring a 7. 
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Thee same item list was given to 21 paediatric gastroenterologists especially selected for 
theirr expertise in treating paediatric IBD patients, attending a symposium about paediatric 
gastroenterology.. They were asked to mark on the same scale how important they thought the 
particularr item is for their patients with IBD. Paediatric gastroenterologists were specifically 
askedd to think about their average IBD patient when completing the questionnaire. None of 
thee patients included in the study were treated by any of the participating paediatricians. 

Analyses s 

Thee 10 items ranked highest in importance by children with IBD and physicians were 
calculatedd based on mean scores. Differences in mean scores between physicians and children 
withh IBD were tested using the independent student t-test. The 95% confidence interval (CI) 
off  the difference was used as significance indicator. 

Results s 

Childrenn completed the item list at the outpatient clinic. Patient demographics are listed in 
Tablee 1. There was a predominance of adolescent Crohn's disease patients. All 21 paediatric 
gastroenterologistss responded and filled out the questionnaire either at the symposium, or at 
theirr work site. 

Tablee 1. 
Patientt characteristics (n= 117) 
Male,, n (%) 65 (56%) 
Agee group, n (%) 

<< 12 years old 26(22%) 
>> 13 years old 91(78%) 

Diseasee type, n (%) 
Crohn'ss disease 87 (74%) 
Ulcerativee colitis 30 (26%) 

Durationn of diagnosis, years 
Meann (SD) ' 3.3 (2.4) 
Mediann 3.0 

Thee 10 most important health concerns of children and physicians are listed in Tables 2 
andd 3. There was littl e overlap between items that children found most important and items 
thatt physicians thought were most important to them. Striking is the fact that only two items 
appearedd in both the physicians' and the children's top 10. Furthermore, the physicians' top 
100 was dominated by physical symptoms (stomach aches, diarrhoea, blood in stool, passing 
gas),, whereas the children's was mostly occupied by worries about the future, taking 
medicationn and the chronic character of the disease. Rankings of items by type of disease can 
bee appreciated from Table 4. 
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Tablee 2. 
Childrenn with IBD (n= 117) item top 10 ranking of importance. 

Itemm description 

Worriess about having a flare up (13) 
Sadd that it's a life long disease (24) 
Botheredd by having to take medicines (80) 
Worriess about health problems in the future (64) 
Beingg bothered by stomach aches and cramps (2) 
Worriess about weight (65) 
Stomachh aches and cramps (1) 
Worriess about height (41) 
Nott being able to do things because of disease (26) 
Tiredd (14) 

Mean n 
(SD) ) 

3.77 (2.6) 
3.66 (2.5) 
3.55 (2.8) 
3.44 (2.6) 
3.33 (2.3) 
3.22 (2.5) 
3.22 (2.6) 
3.22 (2.7) 
3.11 (2.4) 
3.00 (2.6) 

Range e 

7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 
7.0 0 

95%% CI between difference i 
physiciann and child score* 

0.44 - 2.2 
0.1-2.0 0 
-1.1-1.1 1 
-0.7-1.5 5 
1.7-3.0 0 
-0.5-1.6 6 
1.8-3.1 1 
0.0-2.1 1 
0.44 - 2.6 
0.99 - 2.6 

Scoress could range between 0 and 7, higher scores indicate higher importance. 
Inn brackets is the ranking of the particular item by the physicians. 
**  Physicians ranked all items on average 2.0 points higher than children. Therefore, when the 95% confidence 
intervall  (CI) of the difference did not include 2.0, the score was considered significantly different. 

Overall,, physicians rated all items higher importance scores than the children. Also, 
physiciann scores were more homogeneous than children's score, indicated by the small score 
rangee and small standard deviation per item (Tables 2 and 3). Mean scores by physicians 
were,, on average, 2.0 points higher than mean scores by children. The highest ranked item by 
physicianss had a mean score of 5.7, where the highest ranked item by children had a mean 
scoree of 3.7. Likewise, the lowest ranked item by physicians had a mean score of 2.9, which 
wass 0.9 for the children's lowest ranked item. Therefore, if the 95% CI of the t-test for 
unequall  variances did not include 2.0 points (instead of the usual null hypothesis including 0) 
thee difference was considered statistically significant between physician and child scores. 
(Tabless 2 and 3) 

Fromm the physician top 10, four items were scored significantly lower by the children 
(botheredd by diarrhoea, embarrassed by bad odour, worried about having accident in pants 
andd worries about passing gas). Three of the top 10 items by children were scored 
significantlyy lower by the physicians (bothered by having to take medicines, worries about 
futuree health problems and worries about weight), with one item approaching significance 
(sadd it's a life long disease). When dividing the IBD sample by type of disease, only one item 
rankedd highly by physicians also appeared in the top 10 of the children with ulcerative colitis 
(worriedd about having surgery). Subgroup analyses by age (children under 13 years and 
childrenn 13 years old and older) did not show differences in item rankings. 
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Tablee 3. 
Physiciann (n= 21) item top 10 ranking of importance. 
Rankk Item description Meann Range 95% CI between difference 

(SD)) in physician and child 
score* * 

9 9 
10 0 

Stomachh aches and cramps (7) 
Beingg bothered by stomach aches and cramps (5) 
Beingg bothered by having diarrhoea (34) 
Thee way you look because of disease or treatment (15) 
Beingg embarrassed about bad odour (51) 
Dislikingg tests and treatments (20) 
Worriedd about having an accident in pants (45) 
Afraidd to be admitted to hospital (19) 
Worriedd about having surgery (12) 
Worriess about passing gas (39) 

5.77 (0.8) 
5.77 (0.8) 
5.6(1.1) ) 
5.5(1.1) ) 
5.4(1.6) ) 
5.3(1.3) ) 
5.2(1.5) ) 
5.2(1.5) ) 
5.2(1.4) ) 
5.2(1.4) ) 

2.8 8 
3.0 0 
3.7 7 
3.4 4 
6.0 0 
4.4 4 
5.7 7 
5.7 7 
5.6 6 
4.6 6 

1.8--
1.7--
2.5--
1.9--
2.4--
1.8--
2.2--
1.5--
1.3--
2.11 -

-3.1 1 
-3.0 0 
-3.9 9 
-3.5 5 
-4.4 4 
-3.5 5 
-3.8 8 
-3.4 4 
-3.1 1 
-3.6 6 

Scoress could range between 0 and 7, higher scores indicate higher importance. 
Inn brackets is the ranking of the particular item by the children. 
**  Physicians ranked all items on average 2.0 points higher than children. Therefore, when the 95% confidence 
intervall  (CI) of the difference did not include 2.0, the score was considered significantly different. 

Discussion n 

Thiss study describes discrepancies between the ranking of importance of health concerns 
byy children with IBD and by physicians. Although there is an increasing awareness that a 
chronicc disease implies more than just physical symptoms, this study shows that physicians 
rankk symptoms of higher importance than children. Still, the rationale behind many studies on 
QoLL performed by physicians is that patients worry and suffer mainly from physical 
problems.'33 Few studies so far have looked into IBD patient concerns.13"17 The children in our 
studyy express more general worries and concerns about having the disease. Physicians also 
rankk all items of higher importance than do children. This can be explained by response shift, 
referringg to an adaptation by the children to having the disease. Although our encountered 
discrepanciess may not be very surprising since both samples represent different viewpoints, 
theyy are important for clinical practice and questionnaire development protocols. 

Onee possible explanation for the difference in item rankings could be the primarily 
therapeuticc view physicians have. Also, patients might get used to their symptoms and 
downplayy perception (adaptation), whereas physicians consider symptoms to remain a burden 
forr patients in day-to-day living. Treatment of acute inflammation in IBD is often commenced 
withh corticosteroids, which are known for their deleterious side effects, like moon facies, 
faciall  acne, and buffalo hump accompanied by weight gain. Children rate these aspects very 
highlyy in their perception of life quality. Although physicians are generally aware of side 
effects,, they seem to underestimate its effect upon patient well being and they may therefore 
nott be likely to incorporate this aspect into their patient care. 
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Anotherr possible explanation could be the phase in which physicians are confronted with 
patients.. Usually, unscheduled medical visits are accompanied by acute physical symptoms. 
Physicianss could therefore think these are the most important issues to their patients. In our 
studyy both patients and physicians were asked about general concerns in patient's lives with 
thee disease. This refers to time periods with, and without active disease. Children with IBD in 
ourr sample indicated these acute physical symptoms to be inferior to other concerns in their 
day-to-dayy lives with IBD. 

AA third explanation for the difference found in our study could be the large representation 
off  adolescents with Crohn's disease in our patient sample. It could be that paediatricians in 
ourr sample were more familiar with the health concerns of children with ulcerative colitis. 
Howeverr when looking at the top rankings of items by disease type, the concordance between 
itemss on the top 10 of children with ulcerative colitis and those on the physician top 10 only 
improvedd one item compared with the overall IBD group. 

Nonee of the children in our study were treated by any of the physicians. Therefore, 
physicianss could have based their responses upon a different (more severely affected) 
populationn when completing the questionnaires. However, patients were a large consecutive 
cohortt of patients with a very high response rate (98%), therefore this cohort can be seen as 
representativee for the general IBD population seen at a tertiary centre. Likewise, the majority 
off  participating physicians work in a tertiary centre, therefore this explanation is not likely to 
havee caused the encountered differences. 

Thiss study emphasizes the need to include patients into the item gathering and item 
reductionn phases when developing a new instrument assessing health perceptions. Although 
thiss has been recommended before, the top-down procedure is still often applied, with 
physicianss and researchers deciding upon the content of the instrument. Although physicians 
aree generally very much aware of physical complications of disease, they may underestimate 
thee importance of non-physical effects upon patients' health perceptions. The resulting 
questionnairee may therefore not truly reflect patient concerns but merely physical aspects, 
limitingg its validity for use in clinical studies. It is very likely that this not only applies to 
IBD,, but to all chronic debilitating conditions. 

Thee main goal of medical care for chronically ill children with a significant life expectancy 
iss for them to reach adulthood in a manner comparable to their healthy peers. Their physical, 
social,, emotional and intellectual development should be as littl e restricted by their chronic 
illnesss as possible. Assessing the child's health concerns and health perception can guide in 
supportingg this process optimally. Properly developed instruments including patients in the 
developmentt phase are the best way to obtain valid results. 
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Abstract t 

Objectives Objectives 

Thee aim of this study was to investigate the degree of agreement between parents and their 

offspringg with IBD for the presence of symptoms and the assessment of health related quality 

off  lif e (HRQoL). Factors influencing parent-child agreement were studied. 

Methods Methods 

Eighty-threee children and 81 parents separately filled out a five-item symptom card and a 

validatedd generic HRQoL instrument, which assesses seven domains of HRQoL, using the 

childd and parent form. The parent also filled out the GHQ-30, an instrument assessing 

nonpsychoticc psychiatric disorder in the parent, and an item on marital status. Intra-class 

correlationn coefficients and paired student t-test were used to assess the level of agreement 

betweenn raters. 

Results Results 

Onn one domain parents reported their children to have a worse quality of lif e than did the 

childrenn themselves (social functioning). The parents were adequate raters of objective 

componentss of their child's HRQoL, (overall correlation coefficient: 0.88). However, on more 

subjectivee components, the coefficient dropped to 0.62. In 82% of the cases did parents 

correctlyy classify their child into the disease activity category the child classified him- or 

herself. . 

Confusion Confusion 

Inn conclusion, agreement between parents and offspring is good for the child's symptoms, but 

forr HRQoL assessment only when it concerns objective states. 
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Introductio n n 
Whenn evaluating health and the perception of health of patients, it may sometimes prove 

helpfull  to ask significant others or caregivers besides the patients themselves. More 
importantly,, in very ill and verbally or cognitively impaired patients, the use of proxy 
informantss is the only way to obtain information about perception of patient well being. 
Generally,, proxies are believed to be far from optimal raters of the physical and psychosocial 
illnesss experience of patients.1 However, when proxies are the only possible source of 
information,, they have been said to be adequate reporters of patient's quality of life (QoL). 

Inn adult studies, the level of agreement between patients and their proxies has been 
concludedd fair to good when it concerns objective states, but when it comes to more 
subjectivee parameters like emotional and social well being, health perception, and QoL, large 
discrepanciess have been reported.3 Both over- and under-reporting of patient well being by 
proxiess has been found, but in general, significant others tend to underestimate patients' QoL. 
Inn acute pain and the presence of negative emotions, proxies often under-report, whereas in 
physicall  functioning, they often over-report, suggesting more QoL impairment than perceived 
byy patients themselves.4,5 Another factor that can influence the amount of agreement between 
patientss and proxies is the overall level of functioning: discrepancies are thought to increase 
withh decreasing levels of functioning of patients. 

AA recent review on QoL measures in children concluded that there are few studies aimed 
specificallyy at assessing parent-child concordance in QoL assessment. This review yielded 
onlyy limited support for the conclusions in studies with proxies in adults: that the more 
objectivee areas of health would show high parent-child agreement, and the subjective areas 
wouldd show low agreement. There were in fact three studies describing contradictory 
findings.8""11 This exemplifies the unique characteristics of parents as proxy raters for their 
childrenn compared with proxies in adults. 

Inflammatoryy bowel disease (IBD) can have a profound effect upon children's QoL 
becausee of its chronic incurable character with an intermittent course, its socially debilitating 
symptomss and invasive diagnostic tests. [For brevity, we will use the term "children" to refer 
too all patients under 18 years of age.] Furthermore, it requires lifelong medication, and the 
childd may feel its future perspectives have changed. Considerable impairment of children's 
health-relatedd quality of life (HRQoL) compared with that of healthy peers has been recently 
discovered.""  Understanding differences between parents and children as raters is important, 
bothh for clinical practice as well as for interpreting results from research projects. Since there 
iss still much controversy around parent-child agreement in assessing a child's health status 
andd QoL, we wanted to evaluate parent-child concordance on assessing HRQoL and symptom 
severityy in children with IBD. Furthermore we wanted to test whether agreement of reporters 
reliess upon disease activity, the child's gender, parental mental well being, and marital status. 
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Material ss and Methods 

Patients s 

Thee data in this article are part of a larger study assessing the HRQoL of children and 
adolescentss with IBD. Our sample consisted of 83 children (ages 8-18, median age 14.8) and 
811 parents (ages 28 - 56 years, median age 43), resulting in 81 parent-child pairs. In the child 
group,, 45 were boys (54%); 41 suffered from Crohn's disease, 40 from ulcerative colitis, and 
22 from indeterminate colitis. Disease activity was inactive or mild in 52, moderate in 17 and 
severee in 8 children; 4 children did not complete the symptom card. The distribution of 
diseasee type and disease severity across boys and girls is depicted in Table 1. Of parents who 
completedd the questionnaires, 85% were mothers, 11% were fathers and one rater was a 
femalee caretaker; two parents did not fil l out their gender. 

Throughoutt the analyses, varying numbers will appear because missing data on the QoL 
instrumentt are imputed according to the manual (when more than three items per scale were 
missing,, the scale was considered missing; when less than three items were missing, the 
missingg items were imputed with the best possible health state),12 but not in the assessment of 
symptomss and on the general health questionnaire (GHQ) (two parents did not complete all 
itemss on the GHQ). 

Tablee 1. 
Samplee characteristics. 

IBDD type, n (%) 
Crohn'ss disease 
Ulcerativee colitis 
Indeterminatee colitis 

Diseasee activity, n (%) * 
Mil dd activity 
Moderatee activity 
Severee activity 

Boyss (n= 45) 

222 (49) 
211 (47) 
2(4) ) 

Boyss (n= 44) 

322 (73) 
8(18) ) 
4(9) ) 

Girlss (n= 36) 

18(50) ) 
18(50) ) 

0 0 
Girlss (n= 33) 

20(61) ) 
9(27) ) 
4(12) ) 

**  Disease activity was missing for four children. 

Measures s 

TACQOL TACQOL 

Thee TNO (an acronym for a company performing Applied Biophysical Scientific 
Research)) developed in collaboration with the AZL (Academic Hospital of Leiden) a 
Children'ss Quality of Life Questionnaire (TACQoL), a generic HRQoL instrument that 
assessess impairment in health status and the emotional response of the patient to this 
impairment.. It includes seven domains (physical complaints, motor functioning, autonomy, 
cognitivee functioning, social functioning and positive and negative emotions) with eight items 
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each.. Scores can range from 0 to 32 on the first five domains, and from 0 to 16 on the two 
emotionall  domains. Higher scores indicate better QoL. This is in contrast with most disease 
activityy indices, where a higher score indicates more severe disease. The TACQoL has a child 
selff  report form and a parent form, with some minor phrasing differences between them. 
Normativee data of the TACQoL were presented in two age strata: a young group, consisting 
off  children ages 8-11, and an older age group, consisting of adolescents ages 12 and older. 

DiseaseDisease activity 

Diseasee activity was measured asking children and parents to fil l out a symptom card, 
assessingg five symptoms over the past week. They were asked to rate the severity of 
stomachachess (four answering levels), presence and amount of diarrhoea (four levels), 
presencee of bloody stools (four levels), presence of fever (yes or no) and presence of weight 
losss (three levels). Total scores could range from 5 to 17 and, based on prior consensus, 
childrenn were rated as having inactive or mild disease activity if scores ranged from 5 to 7, 
moderatee activity with scores between 8 and 10 and severe activity if scores exceeded 11 
points,, according to earlier described procedures.13 

GeneralGeneral health questionnaire 

Thee General Health Questionnaire-30 (GHQ-30) is a widely used generic instrument for 
screeningg nonpsychotic psychiatric disorders in adults. It has been largely validated in 29 
studies.144 It uses an answering format that asks respondents to rate their mental well being 
duringg the last couple of weeks compared with how they feel usually. Answering options are: 
muchh more than usual or more than usual (one point) same as usual or less than usual (both 
zeroo points). A score of five points has been suggested as threshold for a depressive disorder. 
Dutchh normative data are available.15 

Procedures s 

AA package containing the questionnaires for child and parent was sent out addressed to the 
child.. It included a separate letter for the child and his parent. In the letter, a statement of 
completee anonymity of the data to the treating physician was included. Moreover, the letter 
explicitlyy asked the child and his parent to complete the instruments separately. A prestamped 
envelopee was included for return of the questionnaires by mail. 

Dataa analysis 

Wee decided to analyse the TACQoL per scale, but we also summarised the seven TACQoL 
scaless into two sections: one scale covering the objective areas of QoL (physical complaints, 
motorr functioning and autonomy scale), and one covering the subjective areas (cognitive and 
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sociall  functioning, positive and negative emotions). Although these summary scales have not 
beenn validated, we use them to enhance interpretation of potential scale differences. 

Wee compared mean domain scores between child and parental reports, using a paired 
studentt t-test. Both raters were asked to rate the same feature, which was the child's HRQoL, 
andd therefore scores were not independent, as they required a paired test. To analyse the 
degreee of concordance between child and parent report, intra-class correlation coefficients 
(ICC)) were calculated. Generally, the ICC corrects for any systematic difference between two 
ratings,, where the Pearson correlation coefficient only expresses whether two ratings go up or 
downn in a similar fashion. ICCs are therefore believed to be more reliable reflections of true 
concordancee between two ratings. A coefficient below 0.4 was considered poor to fair 
agreement,, between 0.4 and 0.6 was considered moderate, between 0.6 and 0.8 indicated good 
agreement,, and higher than 0.8 was considered excellent agreement.16 Since disease activity is 
stronglyy related to HRQoL, we performed stratified concordance analyses computing ICCs 
forr two strata of disease activity (inactive and mild versus moderate and severe activity). 
Stratifiedd analyses for other factors potentially influencing agreement between parent and 
childd reports were performed. 

GHQ-300 scores were dichotomised as described in the manual: scores < 5 represented non-
depression,, and scores > 5 indicated the presence of nonpsychotic psychiatric disorder in the 
parent.. Marital status was defined as either being married or living together, versus being 
divorcedd or living single. ICCs between parent and child ratings of HRQoL domains were 
calculatedd for boys and girls, married and single parents and psychiatric and non-psychiatric 
parents. . 

Agreementt between child and parent reports of the five symptoms reported on the 
symptomm card was analysed calculating Spearman rank order correlation coefficients and 
Kappaa statistic, which looks at the degree of agreement between the two raters, but corrects 
forr the amount of agreement that could have occurred just by chance. We then looked at the 
categorisationn of disease activity into three groups (mild, moderate, and severe disease 
activity)) with the child or the parent as rater, and compared these with Wilcoxon statistic for 
pairedd ordinal variables. 

Ethicall  Considerations 

Thee study was approved by the Medical Ethical Committee of the Academic Medical 
Centre,, Amsterdam, The Netherlands. Both parents and children provided written informed 
consentt to participation before being sent the questionnaire package. All information was 
codedd anonymously to the treating physician. 
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Tablee 2. 
Parent-childd agreement on TACQoL domains. 
TACQoLL domain 

Bodyy complaints 
Motorr functioning 
Autonomy y 
Objectivee summary scale 
Cognitivee functioning 
Sociall  functioning 
Positivee emotions 
Negativee emotions 
Subjectivee summary scale 

Meann parent score 
(SD) ) 

23.99 (6.4) 
27.44 (6.5) 
29.33 (5.0) 
80.77 (16.7) 
28.22 (4.8) 
28.22 (4.2) 
13.11 (3.5) 
11.00 (3.3) 
80.88 (12.7) 

Meann child score 
(SD) ) 

23.33 (6.4) 
28.33 (5.8) 
30.11 (4.1) 
81.77 (14.8) 
28.88 (3.9) 
29.55 (3.2) 
12.88 (3.5) 
11.11 (3.1) 
82.44 (10.8) 

Pairedd T-test: 
pp value 

0.17 7 
0.04 4 
0.05 5 
0.32 2 
0.28 8 
0.003 3 
0.41 1 
0.75 5 
0.20 0 

ICC C 

0.82 2 
0.83 3 
0.73 3 
0.87 7 
0.51 1 
0.52 2 
0.62 2 
0.54 4 
0.61 1 

Tacqoll  domain scores range from 0-32 on the first five domains; scores on the positive and negative emotions 
domainss range from 0-16. Summary scales scores could range between 0 and 96. Higher scores indicate better 
HRQoL. . 
SD== standard deviation; ICC= intra-class correlation coefficient; TACQoL= TNO-AZL Children's Quality of 
Lif ee Questionnaire. 

Results s 

Parent-childd agreement for the whole sample is listed in Table 2. Only one domain 
revealedd a statistically significant difference between children and their parent (social 
functioning),, with children rating their HRQoL as higher than their parents. An example of an 
itemm from this domain is provided in Figure 1. 

Agreementt was excellent for two domains (body complaints, motor functioning), good for 
twoo domains (autonomy, positive emotions), and fair for the remaining three domains 
(cognitivee functioning, social functioning and negative emotions). Motor functioning had 
excellentt correlation coefficients, yet mean scores differed between parents and children. 
Apparently,, parents score consistently lower than children, but parent-child scores go up and 
downn in the same fashion, generating a slope with a high coefficient of 0.84, but this slope 
doess not cross the y= x axis, indicating the systematically higher scores of children (and lower 
scoress of parents). 

Thee influence of disease activity on agreement between parent and child raters is listed in 
Tablee 3. Because classification into disease activity categories did not significantly differ 
betweenn child and parent (see below), we chose to perform the analyses on the disease 
activityy classification by the child symptom card. There was no consistent pattern in parent-
childd concordance observed between the disease activity groups. Agreement between parents 
andd children about autonomy and social functioning was lower for children with more active 
disease;; agreement about negative emotions was higher for the former group. Overall, parent-
childd agreement was higher for girls than for boys, except for positive emotions, where boys 
agreedd more with their parent. Children from single/divorced parents agreed less with their 
parentss about their social functioning than children with their married parent; however they 
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agreedd more about negative emotions. Children from a depressed parent agreed little with 
theirr parent about their social functioning than children with a nondepressed parent. For the 
twoo summary scales, two slight differences were observed: girls agreed more with their parent 
aboutt objective scales than boys, and children from a nondepressed parent agreed more with 
thiss parent than children with a depressed parent. 

Tablee 4 shows agreement between the parent and the child about the child's symptoms. As 
expected,, Kappa statistics were lower than Spearman rank order coefficients on four out of 
thee five items, because it corrects for chance agreement. Agreement was moderate for 
diarrhoeaa and stomachaches, and good for the remaining items (rectal blood loss, fever and 
weightt loss). When we look at categorization based on summated symptom scores (Table 5), 
wee saw that in most children (60 out of 73, 82%) the parent and the child agreed on the 
classificationn of disease activity into mild, moderate, or severe disease activity, according to 
ourr predefined cut-off scores for classification. Wilcoxon statistic for paired ordinal variables 
determinedd that overall classification was not different between parent and child symptom 
ratingss (p= 0.62). 

Ourr parental sample included 9 fathers and 78 mothers. The small number of fathers 
prohibitedd further analyses by subgroup. However, if we wanted to combine them into one 
parentall  group, we had to be assured that the groups were somewhat comparable with respect 
too the variables under study. When performing multivariate regression analyses correcting for 
diseasee activity and child gender, parental gender did not appear to be associated with HRQoL 
scores.. Based on these analyses, we considered the groups comparable and found it justified 
too combine fathers and mothers in one group. Furthermore, when performing all analyses 
usingg only the mothers as parent, results did not change, except for the difference in mean 
scoree between mothers and children on the motor functioning domain, which then lost 
statisticall  significance (p= 0.036 became 0.125). 

Discussion n 

Thiss study is the first to describe the agreement between parents and their offspring with 
IBDD when reporting on the child's disease symptoms and HRQoL. Parents and children with 
IBDD show high agreement when reporting observable aspects of the child's HRQoL, where 
thee agreement is lower when it concerns more subjective aspects of HRQoL, such as social 
functioningg and emotions. This mirrors results from other studies on proxy reporters in adult 
andd some paediatric studies.5 The children reported to have a better HRQoL than their parents 
reported.. No factor consistently influenced the amount of agreement between parents and 
children. . 
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Tablee 4. 

Parent-childd agreement on the five-item symptom card. 

Symptomm Spearman rank order coefficient Kappa statistic 
Stomachh aches 0.74 0.48 
Diarrhoeaa 0.67 0.59 
Rectall  blood loss 0.74 0.61 
Feverr 0.67 0.67 
Weightt loss 079 0.64 

Acrosss studies, average correlation coefficients between self and proxy reports of around 

0.600 are found. We found higher agreement on observable features, and comparable 

agreementt on subjective HRQoL aspects. The fact that children reported fewer problems than 

theirr parents is important for clinical workers. Although this difference was statistically 

significantt for the social domain only, differences were small and could be viewed as clinica-

ll yy not significant. Clinical significance has been the subject of debate,17 but it was proposed 

too represent a mean difference of 0.5 points per item on a 7-point scale.18 For our domains this 

wouldd compare with a difference of 2.3 points. This was not present in any domain. 

AA number of studies have described child and parent reports in the assessment of anxiety, 

healthh status, and psychopathology. Although there seems to be somewhat of a pattern, 

completee agreement of these studies about the significance of factors influencing the degree 

off  parent-child concordance is lacking. Several factors have been identified: the child's 

gender,, with girls giving higher correspondence scores;19 the observability of the outcome, 

withh more observable parameters giving higher correspondence rates;20"21 and parental 

depressionn and marital status, with divorced or single parents yielding lower levels of 

concordancee between parents and their children.22"26 We could only confirm the statement that 

agreementt between raters is higher in the more observable areas of HRQoL, which is 

importantt for the interpretation of findings in paediatric studies using parents as proxies for 

thee ratings of subjective areas of health. 

Inn studies with the TACQoL on a large group of healthy school-age children, these 

childrenn on average reported lower HRQoL on physical complaints, motor functioning, 

autonomy,, cognitive functioning and positive emotions than their parents.8 When comparing 

self-reportss by children with various chronic conditions with those by their parent, the same 

differencess were observed except for autonomy and cognitive functioning, where parents and 

childrenn agreed.27 Our study largely conflicts with these findings: children with IBD on ave-

ragee reported fewer problems than did their parents. This feature deserves some discussion. 

Onee possible explanation for parents reporting more problems than children could be the 

differentt perspectives of raters: parents worry more about the child's social and motor 

functioningg from a developmental point of view, whereas the child only reports any overt 

currentt problems. This feature has been described in parents and children with cancer.28 
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Tablee 5. 
Crosss tabulation of disease activity assessment by child and parent-pairs. 

Childd assessment 
Parentt  assessment Mil d Moderate Severe Total 
Mil dd 45 5 1 51 
ModerateModerate 5 10 1 16 
Severee 0 1 5 6 
Totall  50 16 7 73 
Completee agreement between child and parent categorization into disease activity groups are in boldface. 
Testingg for two paired ordinal variables with the paired Wilcoxon test revealed no significant differences in 
activityy assessments (p= 0.62). 

Anotherr explanation may be found in denial by children with this condition, where the 
parentss would more reliably reflect the true situation. This also has been described. In 
childrenn with cancer, as well as in our sample of children with IBD, the use of avoidant 
copingg styles related to disease have been observed.29'30(Loonen HJ et al., unpublished data) 
Theyy were explained to represent successful coping styles for dealing with the types of 
problemss that accompany these diseases, such as their unpredictable course. Avoidance or 
deniall  of functional problems, such as motor functioning and social problems might in fact be 
aa successful way of coping with IBD. Furthermore, IBD is an extremely socially debilitating 
diseasee and one may find it hard to believe that these children would not encounter any social 
difficulties.. The low reporting of problems by the children could therefore very well be 
explainedd by avoidance or denial, and the reports of parents might represent more of the truth 
byy theoretical reasoning. This feature has been described in children with juvenile arthritis. 

AA third explanation could be that children adapt to their situation and therefore rate their 
HRQoLL as higher than do their parents. This phenomenon is referred as response-shift. 
Responsee shift is related to constantly changing internal standards, a process that can occur at 
differentt times in children and their parents. This is a relatively new entity that considerably 
complicatess the analysis of longitudinal HRQoL assessments and comparisons between raters. 
However,, it has not yet been studied in children. 

Theree are some limitations to this study. The first drawback concerns the survey design, 
wheree we could not control the circumstances surrounding completion of questionnaires. 
Althoughh we specifically asked both child and parent to complete all instruments separate 
fromm each other, consultation between them could not always be avoided. This could result in 
ann overestimation of the agreement between parents and children. However, if indeed parents 
andd children completed instruments together, ICCs of approximately 0.50, as found for the 
cognitivee and social functioning domains, would be an odd finding. We consider this a 
suggestionn of good validity of our study design. The second drawback is that we could not 
performm stratified analyses for agreement between parents and children with age as a factor. 
Ourr sample only included 18 children under the age of 12, and we considered this group too 
smalll  upon which to perform reliable analyses. 
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Conclusion n 

Inn summary, we conclude that parents and children with IBD seem to agree largely on 

observablee aspects of the child's HRQoL; however, when it comes to more subjective 

parameters,, agreement between parents and children is lower. Furthermore, parents are 

adequatee raters of the amount of symptoms of their child. Children with IBD do not report 

theirr HRQoL to be as impaired as do their parents. Since both raters represent different but 

valuablee standpoints, this should not be viewed as under-reporting of one relative to over-

reportingg of the other. In clinical practice physicians should be aware of this viewpoint. The 

factt that denial of symptoms in paediatric IBD patients has been described should, however, 

bee taken into account, and we therefore feel both informants provide important information. 

Figur ee 1. 

Examplee of an item from the social functioning domain of the TACQoL. 

Duringg the past weeks, I was at ease with other children. 

 Yes D Too little  Never 

Herebyy I felt 

DD (very) good  not so good D pretty bad D very bad 
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Abstract t 

Background Background 

Thiss study assessed the impact of inflammatory bowel disease (IBD) on the health-related 
qualityy of life (HRQoL) of children and adolescents, using both a generic and a disease 
specificc instrument. 

Methods Methods 

Threee questionnaires were sent to all patients (8-18 y old) from the database of two large 
secondary/tertiaryy hospitals in the western part of The Netherlands. In total, 83 (66%) children 
responded,, 18 were between 8 and 12 y old and the remaining 65 were older. HRQoL was 
measuredd using a generic instrument, the TNO-AZL-Children's Quality of Life questionnaire 
(TACQOL),, assessing seven domains, and the Impact-II (NL), a disease specific instrument 
assessingg six domains. Disease activity was measured by a five-item symptom card. 

Results Results 

Comparedd with scores from a large reference population (n= 1810), younger children with 
IBDD had a comparable HRQoL (measured by the TACQOL) on six domains, and better 
cognitivee functioning, although they did not have severely active disease. Adolescent patients 
withh IBD had a significantly impaired HRQoL on four domains (body complaints, motor 
functioning,, autonomy, and negative emotions). The Impact-II discriminated well between 
patientss with varying disease activity states on all domains. 

Conclusions Conclusions 

Adolescentss with IBD have a severely affected HRQoL. Impairment on motor functioning 
andd autonomy is a threat to gaining independence from caregivers, and a high occurrence of 
negativee emotions places patients at risk for depressive and behavioural disorders. The 
Impact-III  is recommended for clinical use because of its high discriminative validity. 
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Introductio n n 
Inflammatoryy bowel disease (IBD) is the common denominator for three disease entities: 

Crohn'ss disease, ulcerative colitis and indeterminate colitis. They are chronic conditions of 
thee digestive tract, characterized by unpredictable exacerbations and remissions. Symptoms 
includee a broad range of combinations of severe abdominal pains, (bloody) diarrhoea, weight 
loss,, general malaise, growth retardation and delayed puberty. Most patients will somewhere 
inn the course of their disease require surgical intervention to remove a part of their bowel 
owingg to intractable disease. Life long medical treatment is often necessary, and is often 
accompaniedd by severe side effects, such as weight gain, moon facies, and acne. The 
incidencee is highest in adolescence and early adulthood, but the disease can start at as early as 
66 months of age. IBD can have a considerable impact upon patients' quality of life;1"5 

however,, few studies assessing this impact have been performed in paediatric populations, 
becausee of the lack of a reliable, valid and robust instrument.6 

Genericc health-related quality of life (HRQoL) instruments offer specific possibilities in 
thee assessment of the quality of life of patients with a particular disease: they allow for 
comparisonn with normative data and across disease populations.7*9 Disease specific 
instrumentss have been praised for their discriminative properties and their sensitivity to small 
differencess and change. Generic instruments and measures of health status lack these specific 
properties,, but are nevertheless often used to compare the HRQoL of diseased versus healthy 
populations,, and the effects of different treatment modalities upon HRQoL, with the risk of 
yieldingg superficial or even unjust conclusions.10'11 

Manyy instruments to assess the HRQoL in adult populations have been developed over the 
years.. Questionnaires for adult populations, however, cannot be simply "translated" into 
child-friendlyy versions because of age-specific aspects of HRQoL, so separate instruments for 
thiss population should be developed.12 The time-consuming character of this process and the 
factt that large paediatric patient populations are often difficult to attract, are probably the 
reasonss why suitable, reliable and valid HRQoL instruments are still scarce in the paediatric 
field.. A recent review assessing only psychometric properties concluded that only three 
genericc instruments for children fulfi l the basic requirements. Psychometric robust disease 
specificc instruments are limited to asthma, epilepsy and cancer.13 

Forr adults with IBD, five instruments have been developed, of which two satisfy the 
demandss for simplicity and validity.14 They are the IBDQ, a disease specific HRQoL 
questionnairee reflecting primarily disease activity, which has been developed and thoroughly 
testedd in the clinical setting,1516 and the Rating Form of Inflammatory Bowel Disease Patient 
Concerns,, reflecting more psychosocial aspects of the disease.1 For children and adolescents, 
noo such instrument was available, while the need for one in clinical practice as well as in 
researchh obviously existed. HRQoL measurements can be used in this population, for 
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example,, to determine how factors unrelated to disease activity affect HRQoL, to use in 
interventionall  trials as a sensitive measure of outcome, and to assist allocation of resources 
andd decision-making.17 The authors' group recently developed a disease specific instrument 
forr use in children and adolescents with IBD, in an international co-operation using a patient-
centredd approach.18"20 

Thee aim of this study was to describe the quality of life of children and adolescents with 
IBD,, using both a generic and a disease specific instrument, and to describe the discriminative 
propertiess of both instruments. 

Patientss and Methods 

Patients s 

Inclusionn criteria for the children were definite IBD (Crohn's disease, ulcerative colitis or 
indeterminatee colitis) for more than 6 mo, and age between 8 and 18 y inclusive. Exclusion 
criteriaa were isolated proctitis, mental inability to fill  out a questionnaire, and not being able 
too read and understand Dutch. All patients from the databases of two large hospitals were 
contacted:: the Emma Children's Hospital, AMC, Amsterdam, and the Sophia Children's 
Hospital,, Rotterdam, The Netherlands. Both hospitals serve as secondary care centres for 
partss of the cities of Amsterdam and Rotterdam, respectively, and are tertiary referral centres 
forr the central and western part of The Netherlands. Since the paediatric medicine 
infrastructuree in The Netherlands is organized in such a way that all IBD patients are, 
somewheree in the course of their disease, seen in a secondary or tertiary hospital, the study 
populationn is representative of the paediatric IBD population in The Netherlands. 

Measurements s 

GenericGeneric HRQoL questionnaire 

Thee TNO-AZL Children's Quality of Life questionnaire (TACQoL) has recently been 
developedd and validated on a large sample (n= 2437 children) of Dutch school-going children, 
includingg children with (n= 627) and without (n= 1810) a chronic medical condition.21 The 
instrumentt contains seven scales of eight items each, using a three-point Likert scale (Table 
1).. It asks about health problems in the past few weeks, and if these occurred the emotional 
responsee to these problems is asked on a four-point scale. The latter responses are the health-
relatedd component of the instrument, and this is subsequently reported. Reliability of the 
scaless was good to justify the use of the instrument on groups of patients (Cronbach's a 
rangingg from 0.66 to 0.79; see Table 1). Convergent validity was assured comparing the 
TACQoLL with an existing generic instrument, the KINDL; criterion validity showed the 
TACQoLL to detect differences in HRQoL between children with various conditions, with or 
withoutt a common illness, and children on or off treatment. Maximum domain scores are 32 
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forr the first 5 domains, and 16 for the emotional scales (here, only the occurrence of problems 

iss reported). Higher scores represent better quality of life. 

Tablee 1. 
Contentt validity and reliability of domains of the TACQoL and the Impact-II (NL). 

Domainn (Cronbach's a) Content _ _ 
TACQoL L 
Bodyy complaints (0.76) ear or throat pain, stomach aches, headaches, tiredness 
Motorr functioning (0.74) running, walking, playing 
Autonomyy (0.66) daily self-care, e.g. washing, getting dressed, going to school 
Cognitivee functioning (0.79) concentrating, calculating, reading, writing 
Sociall  functioning (0.65) playing with other children, feeling comfortable with other children, being 

obstinatee to parents 
Positivee emotions (0.78) feeling happy, satisfied, self-secure 
Negativee emotions (0.76) angry, sad, aggressive, jealous 
Impact-I I I 
IBD-relatedd symptoms (0.73) bothered by stomachaches, diarrhoea, blood in stool 
Systemicc symptoms (0.84) energy, feeling tired 
Emotionall  functioning (0.86) worries about future, worries about having a flare-up, feeling it's unfair to 

havee this disease, being happy 
Sociall  functioning (0.85) influence of disease upon family, being teased by other children, being 

restrictedd in social activities, making friends 
Bodyy image (0.65) height, weight, general appearance 
Treatment/intervention-relatedd tests and treatments, taking medicines 
concernss (0.57) 

DiseaseDisease specific questionnaire 

Thee Impact-II (NL) has recently been developed by the authors in an international 

collaboration.200 The reliability of the scales was satisfactory (Cronbach's a ranging from 0.57 

too 0.86; see Table 1). Convergent validity was assured by demonstrating a satisfactory 

associationn between equivalent domains and individual items on the TACQoL (coefficients 

rangingg between 0.46 and 0.72); criterion validity was demonstrated by differences in HRQoL 

scoress between children with various states of disease activity. The Impact-II comprises 35 

itemss using a horizontal 7 cm visual analogue scale on 6 domains (Table 1). Mean domain 

scoress are presented as percentages of the total possible score on each domain (0-100). Higher 

scoress represent better quality of life. 

SymptomSymptom card 

Sincee IBD has a complex symptomatology, no single question is valid to assess current 

diseasee activity of both Crohn's disease and ulcerative colitis. Therefore, the child was asked 

too complete a five-item symptom card to assess disease activity: severity of stomach aches, 

frequencyy of diarrhoea, amount of blood in stool (all had four response options), presence of 

andd amount of weight loss (three response options), and the presence of fever (two response 

options).. The minimum possible score is 5 and the maximum score 17. Children were 
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categorizedd as having no or mild symptoms (score 5-7), moderate symptoms (score 8-10) or 
severee symptoms (score 11 and higher) according to predefined criteria by a group of 
paediatricc gastroenterologists. 

Procedures s 

Alll  instruments were mailed out to patients, including a prestamped envelope for returning 
thee package. All patients provided written informed consent. The study was approved by the 
medicall  ethics committee in both centres. 

Statisticall  analysis 

Univariatee characteristics were calculated for continuous variables [domain scores for the 
Impact-III  (NL) and the TACQoL], such as means, standard deviations, 25th, 50th and 75th 
percentiles,, and percentage of patients scoring the lowest possible score (floor effect) or the 
highestt possible score (ceiling effect). 

Thee assumption that the TACQoL data from the sample would come from a larger sample 
followingg a normal distribution was accepted because the reference group followed an almost 
normall  distribution (except for a slight skewness to the left, which is often observed in 
HRQoLL data). Therefore, student t-test was performed to test differences between the IBD 
groupp and the reference groups. However, generally when sample sizes are smaller than 25, 
non-parametricc statistical tests should be used to compare groups (Mann-Whitney-U test).22 

Normativee data for the TACQoL were presented in two age groups: children 8-11 y old 
inclusive,, and adolescents 12-15 y old inclusive. Since the IBD population included 
adolescentss ranging from 12 to 18 y old, analyses were first performed on the TACQoL 
domainn scores for the IBD age groups 12-15 (n= 41) and 16-18 y old (n= 24) to test whether 
thesee populations differed with respect to HRQoL. Student t-test and Mann-Whitney-U tests 
revealedd domain scores to be similar for the two groups, so in further analyses the two groups 
weree taken together. Comparison of the scores of IBD patients with reference scores was 
performedd using student t-test (for the adolescent group, consisting of 65 patients) and Mann-
Whitney-UU test (for the young children group, consisting of 18 children) to test differences in 
meann domain scores. 

Thee discriminative ability of each domain of both instruments was analysed using the 
Kruskall  Wallis-test on disease activity groups (mild, moderate and severe). All analyses were 
performedd using SPSS version 10.0. For all tests an alpha of 0.05 was used. 

Results s 

Inn total, 126 children fulfilled the inclusion criteria, of which 83 (66%) returned the 
questionnaires.. Patient demographics are presented in Table 2. The non-responders did not 
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differr from responders with respect to age, gender, type of IBD or disease severity. Missing 
dataa on the TACQoL were imputed according to the manual (when more than three items per 
scalee were missing, the scale was considered missing; when fewer than three items were 
missing,, the missing items were imputed with the best possible health state).21 On the Impact-
II,, missing data were not imputed and only scales with complete data were included in the 
analyses. . 

Tablee 2. 
Patientt characteristics. 

Responders: : 
n== 83 (66%) 

Meann age (y)a 

Agee groups (y) 
8-11 1 
12-15 5 
16-18 8 

Diseasee type 
Crohn'ss disease 
Ulcerativee colitis 
Indeterminatee colitis 

Diseasee activity 
Mil d d 
Moderate e 
Severe e 
Missing g 

14.33 (2.7) 

188 (22%) 
411 (50%) 
244 (28%) 

411 (50%) 
400 (48%) 
22 (2%) 

500 (60%) 
199 (23%) 
122 (15%) 
22 (2%) 

Dataa are n (%);  amean +/- SD 

Univariatee characteristics of the instruments are presented in Table 3. The generic 
instrumentt (TACQoL) suffered from quite high ceiling effects on five out of the seven 
domainss (ranging from 6 to 65%). No floor effects were observed on either instrument. On the 
Impact-II,, the disease specific instrument, 25% of all patients had a score of 60 or less on the 
systemicc symptoms domain, body image domain and treatment and intervention-related 
concerns.. When TACQoL scores from Table 2 were transformed into a score from 0-100, and 
consideringg the same criteria of 60% of the maximum possible score of the TACQoL domains 
ass severe impairment (resulting in a score of 19.2 on the first five domains, and 9.6 on the two 
emotionall  domains) only one domain (the negative emotions scale) classified 25% of IBD 
patientss into such an impaired HRQoL. Children with Crohn's disease had on average lower 
HRQoLL scores than children with ulcerative colitis, although these differences were not 
statisticallyy significant. (Table 4) Younger children (8-11 y old) with IBD differed from their 
healthyy peers only on cognitive functioning (p= 0.03), with IBD children scoring higher. 
(Tablee 5) However, this small group of patients (n= 18) comprised mainly children with mild 
disease:: 11/18 had inactive or mild disease, and 5/18 had moderate disease. From two 
childrenn complete symptom cards were missing. Adolescents differed from their healthy peers 
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onn body complaints, motor functioning, autonomy and negative emotions, where they showed 
moree impaired HRQoL. (Table 5) When performing subgroup analyses, this difference 
appearedd to be almost completely explained by the adolescents with Crohn's disease: scores 
off  adolescents with ulcerative colitis (n= 29) differed significantly from healthy peers only on 
thee autonomy domain. 

Thee discriminative abilities of both instruments are presented in Figs la and lb. The 
TACQoLL appeared to be significantly discriminative in five out of the seven domains: the 
cognitivee and social functioning domain had a p value > 0.05 (0.31 and 0.12 respectively). 
Thee Impact-II was discriminative on all domains. 

Discussion n 

Thiss is the first study to describe the HRQoL of children with IBD using well-developed 
andd validated instruments. The HRQoL of adolescents with IBD in particular was severely 
affectedd by having this chronic, exacerbating condition compared to their healthy peers. 
Patientss with more severe symptoms were severely affected on all domains of HRQoL, as 
measuredd on both instruments. 

Youngg children had a comparable, or even better (cognitive functioning domain) HRQoL 
thann their healthy peers on the TACQoL instrument. This is a remarkable finding that 
deservess some discussion. This sample consisted of only 18 children, which makes strong 
conclusionss difficult. Apparently, this small group of children did not perceive their HRQoL 
ass different from their healthy peers. Alternatively, one could consider the relative 
insensitivityy of generic instruments to detect small differences, which has been described 
moree often, as an explanation.7'10'" For example, the cognitive functioning domain focuses on 
concentration,, understanding school work, understanding other people, difficulties with 
reading,, writing, maths and studying, and trouble verbally expressing oneself. Intuitively, 
onlyy severely symptomatic children would experience impairments in these areas, because of 
tiredness,, for example. The young children had relatively low symptom scores, which could 
explainn their comparable HRQoL to healthy peers. As shown in Fig la, the inactive symptom 
groupp had higher scores than the severe symptom group, and these scores parallel those for 
thee healthy peers. More research is needed in children of this age group with varying disease 
activityy to assess whether there are in fact no differences. 

Adolescentt IBD patients, and especially those with Crohn's disease, were severely affected 
inn their HRQoL on four domains, compared with their healthy peers. This is a group at great 
riskk for psychosocial problems for several reasons. First, adolescence is a crucial time for 
psycho-sociall  development, and it can well be imagined that having a chronic disorder such as 
IBDD can interfere with this development. The transition into adulthood includes a shift from 
dependencee on parents to dependence on oneself and peers. From this study it appears that 
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adolescentss with IBD have impairment in autonomy and motor functioning. A delay in the 
developmentall  shift from dependence to independence has been described in other studies 
withh adolescents both with ulcerative colitis and Crohn's disease.23,24 Secondly, in this study, 
adolescentss indicated more occurrence of negative emotions, such as feeling sad, 
cumbersome,, anxious, jealous and aggressive. These emotions can be considered predators of 
depressivee and behavioural disorders, and should be carefully monitored over time, since both 
typess of disorder have been reported in adult25 and paediatric IBD patients.26"29 

Tablee 3. 
TACQoLL and Impact-II (NL) instrument characteristics for the whole study population (n= 
83). . 
Domain n No.. of Score e 

range e 

Mean n 
scale e 
score e 

SD D Percentile e 

25% % 
-ile e 

50% % 
-ile e 

75% % 
-ile e 

%% with 

minn score 

%% with max 

score e 

TACQoL L 

Bodyy complaints 
Motorr functioning 
Autonomy y 

Cognitivee functioning 
Sociall  functioning 

Positivee emotions 

Negativee emotions 

8 8 
8 8 

8 8 
8 8 
8 8 

4 4 

4 4 

0-32 2 
0-32 2 

0-32 2 
0-32 2 
0-32 2 

0-16 6 

0-16 6 

23 3 
28 8 
30 0 
29 9 
29 9 

13 3 

11 1 

6.4 4 
5.8 8 
4.1 1 
3.9 9 
3.1 1 

3.4 4 

3.0 0 

20 0 
28 8 
30 0 
28 8 
29 9 

10 0 

9 9 

25 5 
30 0 
32 2 
30 0 
30 0 

14 4 

11 1 

28 8 
32 2 
32 2 
32 2 
32 2 

16 6 

14 4 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 

6 6 
36 6 
65 5 
31 1 

32 2 

33 3 

6 6 
Impact-I II  (NL) 

IBDD symptoms 
Systemicc symptoms 
Emotionall  functioning 

Sociall  functioning 

Bodyy Image 

Treatment/intervention n 

7 7 
3 3 
7 7 

12 2 

3 3 

3 3 

0-100 0 
0-100 0 

0-100 0 
0-100 0 

0-100 0 

0-100 0 

79 9 
70 0 
74 4 

82 2 

71 1 

69 9 

16.2 2 
25.4 4 

19.1 1 
14.0 0 

21.5 5 

21.1 1 

67 7 
53 3 

63 3 
74 4 

60 0 

55 5 

83 3 
77 7 

80 0 
87 7 

75 5 

73 3 

91 1 
90 0 

87 7 
91 1 
86 6 

83 3 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

1 1 
4 4 

2 2 
1 1 

2 2 

2 2 

TACQOL== TNO-AZL Children's Quality of Life questionnaire; SD= standard deviation; IBD= inflammatory 
bowell  disease. 

Tablee 4. 
Meann scores on the Impact-II of children with Crohn's disease and ulcerative colitis. 

Crohn'ss disease Ulcerative colitis 
IBDD symptoms 75 + 16.7 82 + 15.2 

Systemicc symptoms 64 + 26.2 74 + 24.0 
Emotionall  functioning 73 + 18.9 75  19.3 
Sociall  functioning 79 + 15.7 84 + 11,6 
Bodyy image 71+22.8 70 + 20.3 
Treatment/interventionn 66 + 22.4 71 + 19.4 

Dataa are means + standard deviation; IBD= inflammatory bowel disease. 
Meann scores did not differ between groups (independent student t-test, p values ranging from 0.09 for IBD 
symptomss to 0.73 for body image). 
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Onee of the important drawbacks of a generic questionnaire is that it often has important 
ceilingg effects. This limits its ability to detect any improvement over time and sensitivity to 
change.300 Disease specific questionnaires often have fewer ceiling effects as can be confirmed 
fromm the present data, and show more variability in scores, allowing for potentially greater 
sensitivityy to change. The responsiveness of the Impact-II instrument within the individual 
patientt is currently being investigated in a longitudinal study. A surrogate characteristic for 
sensitivityy is an instrument's discriminative ability between groups of patients with varying 
diseasee states. The disease specific instrument discriminated on all domains between children 
inn three disease activity groups, where the generic instrument discriminated on fewer 
domains,, which is a common feature of generic instruments. °"' 

Tablee 5. 
Comparisonn of TACQoL domain scores of children (8-11 y old) and adolescent patients (12-
188 y old). 
TACQoLL domain 

Bodyy complaints 

Motorr functioning 

Autonomy y 

Cognitive e 
functioning g 
Sociall  functioning 

Positivee emotions 

Negativee emotions 

Healthy y 
adolescents s 

(n=912) ) 

24.4+/-5.1 1 

30.22 +/- 2.6 

31.7+/-- 1.1 

27.99 +/- 4.0 

29.55 +/- 2.9 

13.2+/-2.7 7 

11.9+/-2.5 5 

IBD D 
adolescents s 

(n== 65) 

22.44 +/- 6.6 

27.9+/-6.4 4 

29.8+/-4.6 6 

28.44 +/- 4.0 

29.2+/-3.3 3 

12.6+/-3.6 6 
11.0+/-3.2 2 

95%% CI for 
thee difference 

-3.699 to -0.35 

-4.066 to -0.73 

-3.055 to -0.72 

-0.566 to 1.50 

-1.00 to 0.51 

-1.544 to 0.30 

-1.722 to-0.12 

p-Value e 
oft t 

0.02* * 

0.0066 * 

0.0022 * 

0.38 8 

0.53 3 

0.19 9 
0.03* * 

Healthy y 
children n 
(n== 898) 

25.33 +/- 5.0 

30.0+/-3.1 1 

31.3+/-- 1.8 

28.66 +/- 3.9 

29.88 +/- 2.6 

13.6+/-2.5 5 
11.7+/-2.7 7 

IBD D 
children n 
(n== 18) 

27.44 +/- 2.8 

29.88 +/- 2.4 

31.3+/-1.3 3 

30.44 +/- 2.6 

30.44 +/- 2.0 

13.9+/-2.4 4 
11.7+/-2.6 6 

P--
Value e 
ofU U 
0.12 2 
0.35 5 

0.72 2 

0.03* * 

0.37 7 

0.55 5 

0.97 7 

Dataa are mean domain scores +/- standard deviations. 
TACQOL== TNO-AZL Children's Quality of Life questionnaire; 
95%% confidence interval. 
**  Significant difference between healthy and IBD subjects (p< 0. 

IBD== inflammatory bowel disease; 95% CI= 

05). . 

Thiss study has some important strengths. First, the HRQoL of a group of IBD patients was 
comparedd using a large (n= 1810) reference group. Therefore, it can be expected that with 
sensitivee instruments any real difference in HRQoL between the groups should be detectable. 
Secondly,, the disease specific instrument was developed in a very thorough, structured way, 
withh the input of a large group of IBD patients (n= 170) and many experts in the field in an 
internationall  co-operation. This makes it an instrument with a high level of face and content 
validity,, and its reliability and construct validity have also been proven." 

Thee present study was limited with respect to sample size, prohibiting sub analyses (e.g. by 
genderr within the age groups). This is inherent to paediatric studies. Normative data from the 
genericc instrument were published in two age strata: a young group (8-11 y old), and an 
adolescentt group (12-15 y old). Comparison therefore had to be performed on those same age 
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strata,, but the younger group only included 18 patients with predominantly mild disease 
activity,, prohibiting strong final conclusions. The authors feel, however, that this sample is 
representativee of the true disease distribution because patients from two large centres, both 
servingg as secondary and tertiary care centres, were included, and IBD has its peak onset in 
adolescence.. The small sample size of the young age group therefore was a result of low 
prevalencee rather than selection bias. 

Inn conclusion, IBD has a considerable effect on the HRQoL of children and adolescents, 
nott only on physical but also on emotional and social well being. Adolescent patients reported 
motorr functioning and autonomy on a generic instrument to be severely impaired, and this is a 
threatt to their developing independence from their caregivers. A higher occurrence of 
negativee emotions implies the need for close (psychosocial) monitoring of these patients at 
risk.. Body image, systemic symptoms and treatment and intervention-related worries and 
concernss are domains that affect children and adolescents in particular, as appeared on the 
diseasee specific instrument. Generic and disease specific instruments provide complementary 
informationn when studying the HRQoL of a certain population. Therefore, the choice of 
whichh instrument to use depends on the question addressed in a particular study. However, for 
clinicall  purposes, such as the evaluation of new therapies and current clinical practice, where 
within-patientt changes over time are important, use of the Impact-II is recommended because 
off  its higher potential for sensitivity to change. 
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Figuree la. 
Discriminativee abilities of the TNO-AZL Children's Quality of Life questionnaire 
(TACQoL). . 
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Figuree lb. 
Discriminativee abilities of the Impact-II. 
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Abstract t 

Objective Objective 

Thiss study aims to compare generic coping styles adopted by adolescents suffering from 

inflammatoryy bowel disease (IBD) to styles used by their healthy peers, and to assess the 

associationn between coping styles and health-related quality of lif e (HRQoL). 

Methods Methods 

AA generic coping style instrument, a disease related coping style instrument and a disease 

specificc HRQoL instrument were administered to 65 adolescents (12-18 years old) with IBD. 

Normativee data from the generic instrument were available. Mean domain scores of IBD 

patientss were compared with normative scores using student t-test. Multivariate linear 

regressionn analyses were performed on models with HRQoL domains as dependent, and pre-

selectedd demographic and disease related characteristics and coping styles as independent 

variables. . 

Results Results 

Adolescentss with IBD use more avoidant coping styles than their healthy peers. HRQoL is 

stronglyy associated with coping styles. More use of a predictive coping style (having positive 

expectationss about the disease) is associated with better HRQoL in three out of six HRQoL 

domains. . 

Conclusion Conclusion 

Thee cognitive control strategy of predictive coping is strongly associated with HRQoL: 

equallyy strong as disease activity but more strongly than disease course severity. This study 

suggestss that if predictive control strategies can be increased, the HRQoL of adolescents with 

IBDD might also be improved. 
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Introductio n n 

Inflammatoryy Bowel Disease (IBD) comprises three main disease entities: Crohn's disease, 
ulcerativee colitis and indeterminate colitis. Its onset is highest in adolescence and young 
adulthood,, but IBD can be diagnosed at as early as 6 months of age. Adolescents with IBD 
experiencee considerable stress related to IBD and developmental issues, therefore it is 
importantt to examine their coping styles and health-related quality of life (HRQoL) for a 
numberr of reasons. First, symptoms show an unpredictable pattern: they can subside for 
longerr periods of time and unexpectedly re-appear with serious consequences. Second, most 
patientss will require surgical removal of part(s) of the bowel at some point in the course of 
theirr disease because of intractable disease activity. This is also unpredictable as to when this 
wil ll  happen. Third, most patients will need to take lifelong medication in order to keep 
symptomss under control, even during long periods of disease remission. Fourth, if the onset of 
IBDD occurs during adolescence, developing feelings of autonomy and gaining personal 
identityy may be complicated. Lastly, symptoms such as frequent (often bloody) diarrhoea, 
generall  malaise and severe stomachaches cause severe social impairments. The fact that IBD 
iss incurable and has unexpected flare-ups characterises it as a continuous stressor. 

Ass for psychological functioning, Engström (1992), Burke et al. (1989), Burke, Kocoshis, 
Chandra,, Whiteway and Sauer (1990), and Raymer, Weiniger and Hamilton (1984) found 
adolescentss with IBD to be more depressed compared to children and adolescents with other 
diseases.. Engström (1992) also found children to be more anxious and suffering from lower 
self-esteem.. Studies have reported that children with IBD more frequently denied the 
existencee of their problems. From this, it can be derived that this group is more "at risk" for 
negativee coping. 

Ass for HRQoL, no studies have so far described this outcome of children with IBD 
becausee of the absence of a reliable and robust instrument. HRQoL is frequently defined as 
"thee physical, psychological and social domains of health that are influenced by a person's 
experiences,, beliefs, expectations and perceptions" (Testa & Simonson, 1996). Recently, a 
diseasee specific instrument was developed which proved reliable and valid (Loonen et al., 
2002).. Using a generic instrument, the HRQoL of adolescents with IBD was reported to be 
impairedd compared to that of healthy peers in some (i.e. body complaints, motor functioning, 
autonomy,, and negative emotions), but not all domains assessed (Loonen, Grootenhuis, Last, 
Koopmann & Derkx, 2002). Disease activity appeared to be a strong factor influencing 
HRQOLL scores. 

So,, although some research is dedicated to the emotional consequences and HRQoL of 
childrenn with IBD, littl e attention has been paid to the influence of coping strategies in this 
population,, and only a small number of studies looked into a broader context of stress, apprai-
sall  and coping. In relation to common stressors, children with various chronic diseases were 
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previouslyy found to adopt coping strategies comparable to those adopted by healthy children 
(Boekaertss & Roder, 1999). However, it is unclear whether this is true for all coping 
strategies. . 

Copingg is defined as "constantly changing cognitive and behavioural efforts to manage 
specificc external and/or internal demands that are appraised as taxing or exceeding a person's 
resources""  (Lazarus & Folkman, 1984). The primary appraisal of the situation of a chronic 
illnesss is threatening and will result in negative emotions (Lazarus & Folkman, 1984). Several 
otherr components of the situation will be considered resulting in the secondary coping 
process.. Based on the adaptational outcome of this coping process, and changes in the 
situation,, the child will constantly reappraise the situation and possibly generate other coping 
strategies.. The outcome of the relationship between the child and the stressful situation will 
thereforee be dependent on the characteristics of the specific situation, and the deployment of 
resourcess and coping strategies (Frijda, 1986, Lazarus & Folkman, 1984). The effectiveness 
off  coping efforts determine the negative and positive emotions and also the HRQoL, and by 
thatt the need for psychosocial interventions (Last & Grootenhuis, 1998). 

Ann important component of the situation that determines the coping process of children 
withh 1BD, is the uncontrollability of the situation. Rothbaum, Weisz and Snyder (1982) 
emphasisee the concept of uncontrollability in their two-process model of perceived control. 
Theyy distinguish primary and secondary control strategies. Primary control is the attempt of a 
personn in a certain stressful situation to alter their environment in order to solve the problem. 
Secondaryy control strategies are attempts aimed at modifying oneself, e.g. by changing one's 
hopes,, expectations or interpretations. This is similar to the classification of problem- and 
emotion-focusedd coping strategies (Lazarus & Folkman, 1984). Rothbaum et al. (1982), 
however,, made a further classification into four strategies, i.e. (1) predictive, (2) vicarious, (3) 
illusoryy and (4) interpretative control, all possibly used in primary or secondary form. 
Manifestationss of these secondary control strategies in children with a chronic disease are 
foundd when they predict a certain (positive or negative) course of the disease in order to avoid 
disappointmentss (secondary predictive control), in attributing special power to the doctor on 
whomm all hope is focused (secondary vicarious control), in wishful thinking (secondary 
illusoryy control) and in attempts to understand and explain the disease (secondary 
interpretativee control). Children with IBD have few possibilities to change the situation and 
wil ll  therefore be highly dependent on the use of (secondary) cognitive control strategies. The 
modell  of Rothbaum et al. (1982) proved to be a useful conceptual framework to better 
comprehendd the cognitive control strategies of children with cancer and their parents 
(Grootenhuiss & Last, 2001; Grootenhuis, Last, de Graaf-Nijkerk & van der Wel, 1996) and 
wass used as a premise in this study among adolescents with IBD. 

Thee aims of this study were to describe coping strategies adolescents with IBD adopt, and 
too identify predictors of HRQoL. First, we wanted to compare the coping styles adolescents 
withh IBD use to those used by healthy peers. Second, we studied which variables (socio-
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demographic,, medical and related to coping) most adequately predict the HRQOL of adoles-
centss with IBD. 

Methods s 

Patients s 

Alll  patients aged between 12 and 18 years old registered in the paediatric IBD databases of 
twoo hospitals were contacted by mail and asked to participate. Both centres serve as 
secondaryy care hospitals as well as tertiary centres for the middle and western part of the 
Netherlands.. All children with IBD are treated in hospitals, whereas adult patients with IBD 
aree sometimes treated by their general physician. Therefore, these hospitals have a fairly good 
representationn of the paediatric IBD population in this country. Patients were diagnosed with 
IBDD based upon medical guidelines. There were 65 of a total of 104 adolescents who 
respondedd (response rate 64%). Mean age was 15.4 years (SD 1.7). Of these 65 adolescents, 
455 (54%) were boys, 52% had Crohn's disease, 45% had ulcerative colitis, and 3% had 
indeterminatee colitis. Median disease duration since diagnosis was 28 months (range 1.5 to 
1455 months), median disease activity score was 7.0 (range 4 to 16), median disease severity 
scoree was 8.5 (range 4 to 17) (all explained below). Responders only differed from non-
responderss in age: non-responders were on average 1 year older (student t-test, p= 0.043). AH 
otherr variables were equally distributed among both groups. 

Fromm a group of healthy school-attending adolescents (n= 660), normative data for a 
genericc coping style instrument were obtained (Schreurs, Tellegen & van de Willige, 1984). 
Adolescentss attended four high schools in the Netherlands. As for the age distribution, 52% 
weree 13 years old, 32% were 14 years old, and 15% of the adolescents were 15 years old; 
53%% were girls. 

Instruments s 

Thee Utrecht Coping List for Adolescents UCL-A (Schreurs et al, 1984) comprises 44 items 
inn seven scales and contains questions about coping behaviour in day-to-day situations. It 
focusess on seven categories of coping behaviour: active problem handling (directed at 
clarifyingg problems and active handling of those problems in order to solve the problem), 
palliativee reaction pattern (diverting one's attention in order not to think about the problem), 
avoidancee behaviour (avoiding the problem), social support seeking behaviour (looking for 
comfortt and understanding from others), depressive reaction pattern (letting the problem take 
fulll  control over oneself), expression of emotions (expressing anger and annoyance) and 
comfortingg cognitions (having reassuring thoughts). Responses are scored on a 4-point Likert 
scale,, ranging from never/seldom to very often. Internal consistency of the scales in the study 
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populationn ranged from 0.45 (expression of emotions) to 0.79 (active problem handling). The 
expressionn of emotions scale had a low alpha and was therefore left out of further analyses. 

CognitiveCognitive Control Strategy Scale for Children (CCSS-c). The model of Rothbaum et al. 
(1982)) served as a framework for the development of a questionnaire assessing four cognitive 
controll  strategies. This instrument proved to be useful in earlier research to better understand 
children'ss and parents' reactions to childhood cancer (Grootenhuis et al., 1996; Grootenhuis & 
Last,, 2001). The CCSS-c consists of 22 items picked from the 36 original items, on four 
scales.. The four cognitive control strategies are: being optimistic about the course of the 
illnesss (predictive control), attributing power to medical caregivers (vicarious control), hoping 
forr a miracle or wishful thinking (illusory control) and searching for information in order to 
betterr understand emotional reactions and to gain insight into the situation (interpretative 
control).. Children are asked to indicate whether they agree with a given statement on a 4-
pointt scale (totally agree; agree; disagree; totally disagree). Higher scores on all four 
subscaless represent a stronger reliance upon these control strategies. Items composing a 
subscalee were selected after a principal component factor analysis with varimax rotation, and 
inspectionn of the psychometric features of the items. Inclusion of items in these subscales was 
basedd on (1) factor loadings higher than 0.40, (2) no reduction of the Cronbach's alpha 
coefficientt of the subscale, and (3) a considerable correlation with the other items of the 
subscale.. After this was carried out, four subscales remained. Internal consistency in our 
samplee occurred in three of the four scales (Cronbach alphas of 0.74; 0.85; 0.45; 0.74 
respectively).. None of the items on the scales increased the scale's reliability when deleted. 
Becausee of the low internal consistency of the illusory scale (alpha= 0.45), this scale was not 
includedd in any further analyses. 

HRQoLL was assessed with the recently developed, validated disease specific questionnaire, 
thee Impact-11 (NL) (Loonen et al., 2002). It has 35 items in six domains (IBD symptoms, 
systemicc symptoms, emotional functioning, social functioning, body image and 
treatment/interventionn related concerns) with a 7 centimetre visual analogue scale as response 
mode.. It contains questions about the child's HRQoL over the past 2 weeks. Reliability of the 
sixx scales was generally good, with Cronbach alphas ranging from 0.57 
(treatment/interventionn related concerns) to 0.86 (emotional functioning domain). Test-retest 
reliabilityy gave high intraclass correlation coefficients in all domains (ranging from 0.67 for 
thee treatment/ interventions domain to 0.91 for the emotional functioning domain). Higher 
scoress represent a better HRQoL in the particular domain. For example, a high score in the 
treatment// intervention domain implies that the child worries less about the test or treatments 
thatt come with the disease; a high score in the IBD symptom domain implies the child worries 
lesss about current or future symptoms or sudden flare-ups of the disease. 

Diseasee related variables were collected in the following manner. Adolescents were asked 
too rate their disease symptoms over the past week on a symptom card assessing five symptoms 
(stomachaches,, blood with bowel movement, fever, weight loss and number of diarrhoeas per 
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day).. Summated scores were calculated, ranging from 5 to 17 points maximally. Higher 
scoress indicate more active disease. 

Fromm chart review, the following variables were obtained: sex, type of disease, time since 
diagnosisdiagnosis (assessed in months), and disease course severity since diagnosis was scored on 
sevenn characteristics (ratio of hospital admissions (in years) since diagnosis, number of 
exacerbations,, duration of corticosteroid use per exacerbation, azathioprine use, cyclosporine 
use,, surgery and height for age). Total severity scores could range between 4 and 21 with 
higherr scores representing a more severe disease course since diagnosis. 

Procedures s 

Patientss were asked by mail to participate in a larger study assessing the HRQoL of 
childrenn and adolescents with IBD. All patients and parents provided their written informed 
consent.. The questionnaires were sent to them after the informed consent form was received, 
togetherr with a pre-stamped envelope asking them to return the questionnaires by mail. 
Patientss were explicitly told that their treating physician did not have access to their data, and 
thatt their treatment would not be influenced in any way as a result of participation in the 
study.. The study was approved by the medical ethical committees in both hospitals. 

Statisticall  analysis 

Comparingg the coping styles adolescents with IBD and healthy peers use, we used 
normativee data from the generic coping measure, the UCL-A (Bijstra, Jackson & Bosma, 
1994).. Student t-test was used to compare mean scale scores between groups. 

Multiplee regression analysis was performed to assess the association between disease 
relatedd variables, coping style scales and HRQoL. First, pre-selection of potential associated 
variabless was carried out, calculating correlation matrices of the demographic variables and 
copingg styles per HRQoL domain, accepting an r>  0.30 as criterion for selection of the 
variable.. The disease related variables were: sex, age in years, type of IBD, disease activity, 
diseasee course severity, and time since diagnosis in months. The coping styles included six 
genericc coping styles, and three disease related cognitive coping styles. One coping style from 
eachh instrument was not included in the analyses because of low internal consistency in our 
patientt sample (expression of emotions from the UCL-A, and illusory control from the CCSS-
c).. Based upon our sample size (n= 65), only six variables were accepted in the regression 
procedures.. The total variance explained by the included variables for each HRQoL domain is 
presentedd as the adjusted R squared. 
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Tablee 1. 
Genericc coping styles of healthy adolescents and adolescents with IBD. 
Copingg style from the UCL-A 

Confrontation n 
Palliativee reaction pattern 
Avoidance e 
Sociall  support seeking 
Depressivee reaction pattern 
Comfortingg thoughts 

Note.. Higher coping domain scores rep 

Healthyy adolescents 
M(SD) ) 
15.22 (3.6) 
18.77 (4.0) 
14.99 (3.4) 
12.22 (3.6) 
11.77 (2.9) 
11.33 (2.8) 

resentt more reliance upor ii  the s 

Adolescentss with IBD 
M(SD) ) 
15.2 2 
17.9 9 
16.2 2 
12.1 1 
11.0 0 
11.5 5 

trategy. . 

(3.5) ) 
(3.6) ) 
(3.8) ) 
(3.1) ) 
(3-2) ) 
(2.7) ) 

PP value oft 

<< 0.001 

UCL-A== Utrecht Coping List for Adolescents. 

Results s 

Meann scale scores on the UCL-A for the healthy control group and those of affected 
adolescentss with IBD are listed in Table 1. Adolescents with IBD differ from their healthy 
peerss in one style: they show significantly more avoidance behaviour (for example: brushing 
asidee the problem, reconciling to the situation, wait and see what happens, leaving things the 
wayy they are). All other generic coping styles were used equally often by healthy and affected 
adolescents. . 

Correlationss between the disease-related variables and coping styles and HRQoL domains 
aree listed in Table 2. Disease activity, depressive reaction pattern and predictive coping styles 
correlatee highly with all HRQoL domains, except for the body image domain, where 
depressivee reaction pattern does not correlate as highly (r=  0.22). Sex is negatively associated 
withh HRQOL domains, indicating that girls report a lower HRQoL than boys. Disease activity 
andd disease course severity are also negatively associated with HRQoL domains, representing 
thee validity of the Impact-II questionnaire: more severe disease accounts for a lower HRQoL. 

Tablee 3 depicts the multivariate analyses for these variables. The social functioning 
domainn was best predicted by the included variables, with a high explained variance of 61%. 
Bodyy image was least explained by the included variables (R squared of 13%). Sex was not 
significantlyy associated with any HRQoL domain when corrected for all other variables. 
Diseasee activity was only associated with worries relating to IBD symptoms (such as: worries 
aboutt having a flare up, being afraid to undeliberately lose some stool), with social 
functioningg and with body image, when corrected for all other variables in the model. Disease 
coursee severity was only associated with concerns over systemic symptoms, such as being 
tiredd or not having enough energy, and with social functioning. Depressive reaction pattern, 
includingg questions such as often worrying about things in the past and not being able to think 
aboutt anything else but the problem, was associated with three HRQoL domains (IBD 
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symptoms,, emotional functioning and social functioning). Having optimistic thoughts about 
thee course of the illness (predictive control) had a strong association with three HRQoL 
domains,, when corrected for other variables. The negative thoughts about 
treatments/investigationss domain was the only domain associated with the cognitive coping 
stylee vicarious coping (attributing power to medical caregivers). The association was positive, 
indicatingg that adolescents who attribute a lot of power to their doctor worry less about the 
invasivee painful tests and treatments. 

Discussion n 

Thiss is the first study to describe the prediction of HRQoL of adolescents with IBD, a 
chronicc gastrointestinal disease with an intermittent course that challenges these children's 
copingg abilities considerably. Coping proves to be an important predictor of HRQoL, even 
moree than variables more often mentioned, such as gender and disease severity. The results of 
thiss study offer insight into the behaviour of adolescents with IBD, as well as into the 
developmentt of interventions aimed at improving these children's HRQoL. 

Adolescentss with IBD use similar coping styles as their healthy peers when dealing with 
day-to-dayy stressors, with the exception of one major coping style - avoidant behaviour. This 
findingg is in line with an earlier report of children with various chronic conditions using more 
submissivee behaviour (Meijer, Sinnema, Bijstra, Mellenbergh & Wolters, 2000). Avoidant 
behaviourr could be a result of the unique disease features: frequent stools and associated 
smells,, rumbling stomach noises or peri-anal manifestations of disease are embarrassing and 
adolescentss may prefer avoiding to talk about these features and subsequently avoid other 
day-to-dayy problems as well. Also, adolescents want to be part of a group and do not want to 
bee different from their peers. Therefore, avoiding confronting conversations or situations in 
day-to-dayy life may be socially very adaptive. 

Thee HRQoL of children with IBD was predicted with variables correlating high with the 
outcomee domains. Predictive cognitive control appeared to be a good predictor of quality of 
lif ee related to IBD symptoms, systemic symptoms and social functioning. Adolescents who 
havee a more positive view about their future (agreeing with statements such as: I am sure 
everythingg will work out right for me, I consider my future on the bright side, when I think 
aboutt my illness I assume all will go well) are found to have a better HRQoL. This finding 
stressess the importance of having positive expectations or having a positive outlook in 
relationn to HRQoL. It also shows that children with IBD, even if they experience a severe 
coursee of the disease, are able to be resilient (Patterson, 1995). This corresponds with the 
workk of Folkman and Moskowitz (2000) who stress the importance of positive reappraisal 
(reframingg a situation in a positive light) in coping with a chronic illness. 
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Tablee 3. 
Multivariatee Regression Procedures for the Association between HRQoL, Disease Related 
Variabless and Coping Styles. 

Sex x 
Diseasee activity 
Diseasee course severity 
Depressivee reaction pattern 
Comfortingg cognitions 
Predictivee coping 
Vicariouss coping 
RRl l 

IBD D 
symptoms s 

--
-.400 ** 

--
-.299 ** 

.29** * 
--

.47 7 

Systemic c 
symptoms s 

-.19 9 
-.20 0 

-.30* * 
-.10 0 

--
.311 * 
.09 9 
.40 0 

Emotional l 
functioning g 

--
-.11 1 
-.12 2 

-.311 * 

--
.27 7 
.18 8 
.33 3 

Social l 
functioning g 

--
-.322 ** * 
-.255 ** 
-.20* * 
-.255 ** 
.344 ** * 

--
.61 1 

Body y 
image e 

--
-.26* * 

--
--

.22 2 
--

.13 3 

Treatment/interv v 
entionn related 

concerns s 
-.25 5 
-.01 1 

--
-.20 0 

--
.19 9 

.33* * 
.28 8 

Thee standardised regression coefficient for each variable is presented. 
PP values for the regression coefficient: * p< 0.05, **  p< 0.01, ** *  p< 0.001. 

Inn relation to our findings, the possible confounding of predictive control with the outcome 
domainss (especially emotional functioning) should be considered. The question whether 
negativee emotions give rise to negative expectations, or negative expectations lead to the 
reportt of negative emotions is difficult to answer. The items of the predictive control subscale 
aree formulated without the description of emotional functioning in the items, and are, 
therefore,, not confounded with outcome. 

Thee results of this study may be helpful for professionals, involved in psychosocial care, to 
bee attentive to the control strategies which children with IBD follow. In coping with the 
stressfull  situation of living with IBD, adolescents pursue the various cognitive control 
strategiess in their own specific way. Psychosocial intervention is needed if control fails and 
subsequently,, adolescents need support in rebuilding their defences. At such moments, they 
aree no longer able to control their emotions effectively. As health care providers we must try 
too analyse the control strategies and understand the emotional reactions of the adolescent and 
usee it as a guide for psychosocial interventions. It is important that health care providers 
understandd emotional and behavioural reactions as an outcome of a coping process, because 
withh this knowledge they can respond more appropriately (Last & Grootenhuis, 1998). 

Althoughh de Ridder and Schreurs (2001) in their recent review suggest coping is a useful 
conceptt for psychosocial interventions for patients with a chronic illness, they emphasise the 
needd for more studies to systematically and explicitly show how individual coping styles can 
bee improved by such interventions. Our results are presented at group level; however, we also 
feell  that individual coping styles should be taken into account. If, for example, a child is very 
scaredd about the course of the disease and only uses interpretative control, we should look 
criticallyy at the amount and content of information he has about his illness. If the child fears a 
negativee outcome of the disease and shows littl e confidence in his doctor, it may be necessary 
too enhance his predictive and vicarious control. 
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Theree are some limitations to this study. First of all, the incidence and prevalence of IBD 
inn childhood are relatively low, making it difficult to include a large number of patients. The 
numberr of patients limited the number of variables that could be included in regression 
modelling.. Only variables with a correlation > 0.30 could be included, but it may very well be 
thatt less highly correlating variables are also highly associated with the outcome when 
correctedd for other confounding variables. Another drawback is our moderate response rate. 
Wee do not know how the non-responders cope with their disease, therefore conclusions 
cannott be generalised to the whole population with absolute certainty. Finally, the cross 
sectionall  design of our study restricts definitive conclusions about the causal relation between 
copingg styles and HRQoL. 

Medicall  intervention remains the only way to "treat" this debilitating physical disorder. 
Diseasee activity remains an important factor associated with HRQoL. Besides symptom 
activity,, the use of certain coping strategies is also strongly associated with HRQoL. This 
studyy suggests that if predictive control strategies can be increased, the HRQoL of adolescents 
withh IBD might also be improved. The effect of medical treatment versus a standard multi-
disciplinaryy approach on the HRQoL of these patients should therefore be evaluated. 
Psychosociall  interventions focusing on coping with stressful situations could improve the 
HRQoLL of these adolescents, and deserve our attention in the near future. 
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Generall  Discussion 

Ass always, research elicits more questions than it answers. It would be interesting to 
discusss the results obtained in this thesis in the light of the literature, and the new questions 
theyy provoke. Recommendations for further research are given throughout this section. 

Epidemiologicall  studies 

Inn Part I of this thesis, we describe a large study assessing the incidence of paediatric IBD 
inn the Netherlands. Chapter  1.1 explains why studies looking at the incidence of certain 
illnessess can suffer from considerable potential biases, such as case ascertainment bias. 
Hereby,, the incidence rate found in studies may be different from the real incidence because 
off  the choice of study design, resulting in a smaller number of cases reported than should be. 
Inn the case of a clinical diagnosis, such as IBD, active case reporting by physicians is an often 
usedd strategy to assess the incidence. This was used by all previous studies in mostly 
Europeann countries assessing the incidence of paediatric IBD. Based on such studies, theories 
aboutt a north-south gradient in incidence were evoked. However, in our study we used a 
secondd registry system, a pathology database, enabling us to assess the number of cases 
potentiallyy missed through the physician case reporting system. A follow up study of all IBD 
casess not reported through clinical case reporting but identified only through the pathology 
databasee should clarify the exact number of missing patients. The diagnosis of IBD is based 
onn a combination of clinical, radiological and histological features; therefore information 
fromm one source only (in this case histology) often does not provide enough information to 
makee a definitive diagnosis of type of IBD. 

IBDD is a difficult disease entity to study with respect to incidence and prevalence. First of 
all,, there is the problem of diagnosis. A considerable delay between the initial symptoms and 
thee final definitive diagnosis is not uncommon, especially in Crohn's disease (CD).1 This is 
becausee the clinical picture can be so divers, and incidence is low, resulting in a low exposure 
andd therefore littl e experience with the disease of general physicians, paediatricians and 
pathologists.. Secondly, multiple diagnostic facilities should be employed to establish the final 
diagnosis.. Often, Dutch physicians deviate from the consensus made by Dutch paediatric 
gastroenterologists22 for numerous reasons and perform only recto-sigmoidoscopies instead of 
aa complete ileocolonoscopy. The diagnosis of CD is often made upon the segmental 
localisationn of disease, and not by histological features found in one biopsy only.3 

Furthermore,, while typical histological features of CD and ulcerative colitis (UC) are very 
straightforward,, the definition of what is labelled indeterminate colitis is variable between 
pathologistss and textbooks fail to provide a clear definition. Most physicians agree that when 
theree is a clear indication of chronic inflammation without specific distinguishing features, it 
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shouldd be termed indeterminate colitis until a definite diagnosis can be made. A considerable 
interobserverr variation between pathologists in the histological diagnosis of colonic IBD has 
beenn shown.4 Finally, IBD may present with one flare-up and then remain inactive for a 
longerr period of time, placing doubts upon the initial diagnosis. These patients are often not 
includedd in prevalence studies. 

Ideall  studies are difficult to be conducted in practice. The ideal study to assess the total 
cumulativee incidence of IBD in childhood would be to identify one birth cohort of one year, 
andd to follow all cases up to the age of 18 years old and identify how many children develop 
IBD.. If we take the average incidence of IBD as found in other studies (i.e. about 6 per 105 

children)) and we know that on average 2 x 105 children are born per year in the Netherlands, 
wee would find 12 new IBD cases during 18 years of follow up, an extremely inefficient study 
too perform. For the yearly incidence rate, one would have to identify all children under 18 
yearss old (or an unselected sample of the population) and follow them from January 1 st to 
Decemberr 31st to identify all new cases during that year. Apart from the practical 
considerations,, such studies are very costly and inefficient. Therefore, registries are the best 
wayy to obtain data in an efficient way. It should however be taken into account that the level 
off  case ascertainment bias of various registries is difficult to estimate. Differences in 
incidencee rates between countries arising from studies using different study designs could 
thereforee be explained by the design, and not by a real difference in incidence. 

Diseasee activity should be measured with clinical features 

Inn Part II  the individual value of certain items that have been criticised by experts and 
clinicianss is assessed. It appeared that most of these items did not add discriminatory power to 
thee index. We therefore propose the use of an index including clinical parameters only, as 
shownn in Figure 1, and described in Chapter  2.2. This index does not only reduce patient 
burdenn through the omission of venepunctures, it can also be calculated instantly at the 
outpatientt clinic because the results of blood samples are no longer to be waited for. This 
facilitatess the inclusion of patients into clinical trials where the inclusion criterion is a certain 
scoree on the disease activity index. Furthermore it may result in patients being less reluctant 
too participating in clinical studies because of less blood testing. 
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Figur ee 1. 

Thee Modified Paediatric Crohn's Disease Activity Index (PCDAI) as proposed in Chapter 2.2. 

Modifiedd Paediatric 
History y Score e 
Abdominall  pain 

Stoolss per day 

Patientt functioning, 
welll  being 

LarjöratQry y 

None e 
Mild,, brief, does not interfere with activities 
Moderate,, severe, long-lasting, affects activities, nocturnal 
0-11 liquid, no blood 
Upp to 2 semi-formed with small blood, or 2-5 liquid 
Grosss bleeding, or > 6 liquid, or nocturnal diarrhoea 
Noo limitations of activities, well 

Occasionall  difficulty in maintaining age appropriate 
activities,, below average 
Frequentt limitation of activities, very poor 

0 0 
5 5 
10 0 
0 0 
5 5 
10 0 

5 5 
10 0 

Crossess indicate items that did not add discriminatory power to the PCDAI as described in Chapter 
2.2. . 

Cann QoL be measured in children? 

Manyy clinicians now recognize the importance of incorporating an assessment of health-

relatedd quality of lif e (HRQL) into their clinical studies and practice. HRQoL is important in 

thee evaluation of medical care because it provides insight into how a patient is doing from the 

patient'ss point of view. However this requires certain cognitive abilities from patients. 

Measuringg QoL in children is therefore a difficult task. Many believe it to be impossible, 

sincee children are thought to lack the abilities to introspect, amongst others. We feel this 

thesiss provides support that measuring HRQoL in children is in fact possible. 

First,, one could postulate that children are very capable of adapting to and accepting a 

certainn situation, no matter how difficult this situation may be. They may feel happy because 

theyy have no experiences how lif e would be without the disease. Adults on the other hand 

facedd with an illness later on in lif e have experienced a lif e without the illness. Furthermore, 
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Crohn's s 
Examination n 
Weight t 

Abdomen n 

Diseasee Activity Index 

Gainn or voluntary stable/loss 
Involuntaryy weight stable, weight loss 1 -9% 
Losss > 10% 
Att < 1 channel decrease At follow up HeighTvelficity--

~~^é4agnösiŝ̂  ^_____ -—^T"SD 
5~T7"̂ 3-̂ aflneLdeGfeetse""  Height velocity 

^^ —" " -~^________ ̂ <1SD,>2SD 
~~-- > 2 channel decrease Height-Velocity 

<2SD D 
Noo tenderness, no mass 
Tenderness,, or mass without tenderness 
Tenderness,, involuntary guarding, definite mass 

Peri-rectall  disease None, asymptomatic tags 

1-22 indolent fistula, scant drainage, no tenderness 
Activee fistula, drainage, tenderness or abscess 

Extra^irrtestiiiaL L 
manifestations s 

(feverr > 38.5 for 3 days over past week, definite arthritis, uveitis^j^—--
noïtosttHvE^gangrenosumm ^_____—— 
Nonee ~~~~~ ^^^^^ " 
Onee ^ — ——-~______̂  

Score e 
0 0 
5 5 
10 0 

5 5 

10 0 

0 0 
5 5 
10 0 
0 0 

5 5 
10 0 

0 0 
5 5 
10 0 

Totall  PCDAI 

theyy often compare themselves with non-affected peers. This theory would imply that children 
withh a chronic illness would report a comparable QoL to that of healthy peers. In other words: 
itt would be impossible to find a difference in QoL between diseased children and healthy 
peers.. Our results presented in Chapter  4.3, and those in the literature where differences are 
indeedd shown, prove that the contrary is true. Children with a chronic illness, such as IBD, 
reportt to have an impaired QoL compared with healthy peers. 

Second,, if QOL measurement in children would be impossible, psychometric testing of an 
instrumentt would result in data very different from standard psychometric findings of 
instrumentss in e.g. adult populations. The psychometric results of our disease specific 
questionnaire,, described in Chapter  3.3, do not indicate such a difference, nor do other 
instrumentss developed for children. Rather: test-retest procedures of this instrument provided 
acceptablee results, and results were not different from those obtained in adults. 
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Third,, if children would lack any introspective abilities, an instrument asking about 
emotionall  and social problems would render only endorsement of negative items: denial of 
thee existence of any problems because children just don't think of them as problems. On the 
genericc instrument, high ceiling effects were observed for the autonomy scale (Chapter  4.3), 
butt no such ceiling effects were observed on the other scales, nor were ceiling effects 
observedd on the disease specific instrument. This feature indicates that indeed, children are 
capablee of indicating areas that are impaired by having this chronic disease. 

Soo in conclusion, the results of this thesis support the statement that measuring QoL in 
childrenn is indeed possible. However, there are important questions not answered in my 
thesis.. For example, how does age influence an individual's QoL? Will repeated QoL 
assessmentss in children generate different data? In other words, will a child experienced with 
aa certain instrument report his QoL differently than a child who is confronted with these 
questionss for the first time? But nevertheless the unanswered questions, since one of the aims 
off  treatment should be to ensure that patients benefit from it, an essential component of 
clinicall  assessment should be an evaluation of HRQoL. 

Thee Impact questionnaire 

Inn this thesis we describe the further modification, validation and use of the Impact 
questionnaire,, developed by Griffiths et al. (Chapters 3.2 and 3.3) Since modifications were 
rigorouss it was decided to name the modified instrument the Impact-II to avoid confusion. 
Thee Impact questionnaire is a unique instrument in that it has been developed using a so-
calledd bottom-up procedure. This implies that the items included in the instrument were 
generatedd by patients themselves. The other approach, the top-down procedure, where (adult) 
expertss and physicians generate the items, is more often used, but the validity of items 
generatedd through this approach is often questioned. Children's knowledge and understanding 
aboutt health and disease is age- and experience-related and is therefore different from that of 
adults.adults.55 Therefore, using children in the target age categories ensures validity of the 
appropriatenesss of items. 

Inn Chapter  4.1 the difference between physicians and children with respect to the 
importancee they contribute to items when assessing QoL is addressed. If indeed the paediatric 
gastroenterologistss used in this study would have generated the items for a new QoL 
instrumentt to assess the QoL of children with IBD, this instrument would have contained 
somee distinct items than it does now. Although the difference between what physicians and 
childrenn consider important is very well explainable, it is important to keep this in mind when 
interpretingg results from instruments that use items generated by physicians, such as the 
TACQoL,, described in Chapter  4.3. 
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Inn the original instrument, the visual analogue scale (a line with extremes of the answers on 
eachh side) was used as the most appropriate answering mode, based on theory and intuition 
thatt it would require less reading skills than categorical response options. However, as there 
wass littl e research on the reliability and validity of this response option in children, we 
performedd a study comparing three response options. In Chapter  3.4 we describe that the 
categoricall  response option, also known as the Likert scale type response option, was most 
preferredd by children, and that the amount of missing items using this format was lower. 
Therefore,, we decided to alter the type of responses used in the original instrument, into 5-
pointt Likert scale response options. This results in a questionnaire equivalent in content 
(becausee the original items were retained), however whether this change in format alters 
responsee behaviour of children is yet to be studied. Therefore, a validation study is now being 
conductedd in the United Kingdom by Thomas et al., comparing the modified Impact-II 
instrumentt (Appendix II) with the Impact-Ill instrument. 

Anotherr new development with the Impact questionnaire is the recent development of a 
computerisedd version of the instrument, in collaboration with a professional computer 
company.. This project was sponsored by the foundation Physicians for Children (Artsen voor 
Kinderen),, and the validation of this programme is now being finalised. 

Howw to improve QoL? 

Thee main goal of this thesis was to gain insight into the burden of having IBD on children, 
inn order to identify potential factors that can be used to improve the QoL of these patients. It 
iss known that disease activity is a factor that influences QoL. Therefore, studies aimed at 
decreasingg disease activity through medical interventions are very valuable. However, we 
foundd another factor that was associated with QoL: coping styles used to deal with stressful 
situations,, either disease or non-disease related. Intuitively, the way in which an individual 
dealss with a stressful situation should influence his well being, however this association when 
correctedd for other factors, such as disease activity, was never studied in this patient 
population.. In Chapter  4.4 we provide support for this intuition, in that a more optimistic 
copingg style was equally strongly associated with QoL as disease activity. This has prompted 
uss to develop an intervention for adolescents with IBD, where certain coping styles are 
educatedd in a group intervention with as primary outcome QoL. 

Untill  now, no studies have looked at the effect of drugs upon improving the QoL of 
childrenn with IBD. All clinical trials take either disease activity, or mucosal healing as 
primaryy outcome parameter. This thesis hopefully has clarified that this does not necessarily 
meann that patient well being will improve as well. Clinical trials should use both disease 
activityy and QoL as outcome parameters. The drug with the most optimal ratio between the 
twoo should be concluded as best. So for example, if corticosteroids have a great beneficial 
effectt upon the frequency of diarrhoea, but dramatically decrease patient well being because 
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off  their numerous side effects, it may turn out to be an inferior drug to e.g. enteral feeding, 
whichh might decrease symptoms in a smaller proportion of patients, but significantly improve 
patientt well being in all patients because of its beneficial effect on nutritional status and 
energyy level, besides decreasing symptoms. A multi-national clinical trial looking at enteral 
feedingg as the primary therapy for severe Crohn's disease is now being conducted in Europe 
withh QoL amongst the outcome parameters. This will be the first study to look at disease 
activityy and QoL, and will enable the comparison of what parameter is in fact most important. 

Anotherr aspect in the medical care for children with IBD that can be used to improve 
patients'' QoL is the tests and investigations. In the item reduction phases of the development 
off  the Impact instrument,6 one of the subjects that was scored as very important to children's 
QoLL was the item concerning tests and investigations that children have to undergo. Hereby, 
endoscopiess are probably the most troubling, but frequent blood sampling is often mentioned 
ass being burdensome as well. In Chapter  2.2 we have shown that the additive value of blood 
parameterss when assessing disease activity in Crohn's disease is not sufficient to justify the 
drawingg of blood. We feel this also improves the children's QoL by placing less stress on 
themm when coming to the clinic. However, we do not feel drawing blood is never justified: in 
somee cases blood parameters are crucial for certain therapies, or for the monitoring of drug 
sidee effects. However, in the case of a clinical trial, where the PCDAI serves as the main 
outcomee parameter, the drawing of blood merely for the computation of a score on this index 
iss not justified, and should be omitted. 

Endoscopiess probably pose the greatest burden upon patients. Unfortunately, the diagnosis 
iss made by a combination of clinical features, and radiological and histological abnormalities. 
Thereby,, endoscopies are inevitable. However, it should be taken into account that they are 
veryy burdensome to patients and that they should be performed as little as possible. A 
weighingg of the advantages of endoscopies on the one hand, and its deleterious effects upon 
thee child's well being on the other hand should be carefully done. 

Individua ll  assessments of QoL 

AA drawback of the study presented in this thesis is the lack of an individual interpretation 
off  results. All data were gathered and analysed at group level, and comparisons were made 
betweenn groups. However, many researchers in the field agree that QoL is personal and is not 
veryy suitable for group comparisons. Nevertheless, measuring QoL at group level is the first 
stepp to undertake when research in this field so far has not been performed. Recently a 
statisticall  approach has been developed to assess individual meaning to levels of clinical 
significancee derived from group data.7 However, when QoL is to be used in clinical practice, 
individuall  assessments will be used. Therefore, more studies need to be done to assess the 
longitudinall  individual value of this concept. Do values change over time? What determines a 
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changee in an individual? Does response-shift occur in children as well? (Response-shift has 
beenn described by Sprangers et al.8 to represent the shift in personal values in response to a 
changee in disease state or the effect of time. Hereby, a patient may adapt to a situation and 
whenn at a later time asked to rate his QoL again at that particular day report it as lower than 
hee did initially. This indicates that he can look back and say: "Now that I know how good I 
cann feel, at that time I felt really bad", whereas at the time he said he felt quite okay. Of 
course,, the other scenario can be imagined to occur as well.) 

Anotherr aspect not studied in this thesis is the use of QoL instruments in daily clinical 
practice.. In the setting of a clinical trial, measurement of QoL is now accepted as offering 
valuablee information besides traditional measures of disease activity to estimate the efficacy 
off  treatment. However, in daily clinical practice, its value has not been proven yet. Will scores 
off  a patient given to the physician prior to a clinic visit alter the content of a consultation? In 
otherr words, will other subjects be discussed than without QoL information? Will physicians 
bee comfortable with yet another new entity to deal with in practice? And finally, could QoL 
assessmentss through the Internet be used as a continuous monitoring of patient well being, 
andd thereby serve as an alerting sign? These questions are important to assess in the near 
future. . 

Personally,, I feel the concept of QoL could serve as an additional source of information 
besidess the standard history taken by the physician. It could imply for patients that more 
attentionn is given to them as people, and not just as a diseased organ that needs to be treated. 
Itt could imply for physicians that they are provided with information without loosing time 
havingg to ask about these issues. 

Whatt  can we learn from QoL data? 

Itt is important to identify patients at high risk of developing psychosocial problems related 
too their chronic illness. QoL assessments can guide in this identification. However, besides 
patientss with a poor QoL, there are also many patients with a (sometimes incredibly) high 
QoL,, despite suffering from facts that would normally result in a significant impairment of 
theirr QoL. These patients are incredibly important: they can provide clues as to why some 
patientss have a good QoL while others have a poor QoL. In other words: what distinguishes 
thesee patients from other patients? Therefore, careful attention should be paid to all 
individualss when assessing QoL because we can learn a great deal from all of them. 

Longg term goals 

Thee ultimate goal of paediatric medicine should be to enable all children, regardless of 
theirr physical or mental disability, to grow up to be an adult as normally as possible, and to 
gainn an independent role in society. If emphasis would be placed upon improving children's 
QoLL besides improving their physical impairments, will this goal better be achieved? 
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Intuitively,, if children feel better and have more self-confidence they will be more apt to 
achievee higher goals in life. Therefore, I feel QoL can play an important role in making the 
jobb of paediatricians even more successful. 
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Summary y 

Thiss thesis describes the study assessing the impact of paediatric inflammatory bowel 
diseasee (IBD), which includes mainly Crohn's disease and ulcerative colitis, with respect to 
itss incidence, disease activity measurement and quality of life (QoL). It may seem quite 
obviouss upfront that this debilitating disease has an enormous impact upon the lives of IBD 
patientss in general, and that of children and adolescents in particular. But what constitutes this 
impactt exactly, how this impact should be measured and, most importantly, how the negative 
consequencess of having this disease can be decreased by (medical) interventions was yet 
unknown.. Decreasing physical symptoms is the main goal of medical treatment of patients 
withh IBD. However, in this thesis we have shown that decreasing physical symptoms alone 
mayy not be enough to improve patients' QoL: QoL comprises more than just physical 
symptoms.. Emotional and social functioning are influenced by having this chronic condition 
ass well. Thus the child and adolescent should also be guided in the process of growing up to 
becomingg an adult with a disease. The task of the physician is thereby to try and regulate this 
processs of maturation so that it resembles that of physically healthy peers. Hereby, ideally, a 
multi-disciplinaryy approach should be facilitated and undertaken, including specialist nurses, 
psychologists,, social workers, teachers, parents, and siblings, besides the medical specialist. 

Inn order to describe the impact of IBD upon paediatric health care in the Netherlands, the 
incidencee rate (the number of new cases per year) is the first parameter to assess. This gives a 
clearr picture of the magnitude of the problem in this country. In Chapter  1.1 we describe how 
wee used two extensive registry systems to try and estimate reliably the true incidence rate of 
paediatricc IBD in the Netherlands. All paediatricians in the Netherlands were asked to 
monthlyy report whether they had diagnosed a new child with IBD, and to report clinical 
characteristics.. In addition, a nation-wide database that assembles abstracts from pathology 
reportss from all hospitals in the Netherlands was searched for histological diagnosis of IBD in 
childrenn under 18 years old. Crosschecking of the data assembled through both registries was 
performedd to identify cases registered through both systems. This provided a very reliable 
incidencee rate. The total incidence was 7.2 per 105 children per year. The incidence increases 
exponentiallyy with age, which is in contrast with some other reports. However, the chronic 
characterr of the disease, as well as its variable clinical features make this disease difficult to 
registerr through active clinical case reporting by physicians only. Only 29% of the cases could 
bee identified through clinical registration only, while 95% could be identified through the use 
off  the pathology database only; 24% of the cases were registered through both registry 
systems. . 
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Inn Part II , the impact of Crohn's disease (CD) when measuring disease activity, is 
described.. An index assessing various aspects of CD symptomatology in childhood, called the 
PCDAI,, was developed in 1994 and was since then frequently used in clinical trials, even 
thoughh it had never been formally validated. In Chapter  2.1 its validation against the adult 
diseasee activity index is described. Both the PCDAI and the adult CDAI are concluded to 
reflectt disease activity in paediatric CD, but the PCDAI better discriminates between children 
withh various levels of disease activity (inactive, mild, moderate, or severely active disease) as 
assessedd by the physician. 

However,, over the years, many paediatric gastroenterologists expressed their concerns 
aboutt several items on the PCDAI, because of their relative insensitivity to short term disease 
activityy change. Examples of these items are peri-rectal disease, height velocity and extra-
intestinall  manifestations of disease. Furthermore, the PCDAI includes blood tests which are 
invasivee and frightening to children and inhibit the frequent computation of PCDAI scores. 
Therefore,, we undertook a study to assess the value of these criticised items with respect to 
theirr value in discriminating between children with various levels of disease activity, 
describedd in Chapter  2.2. It appeared that five out of the six criticised items can be omitted 
fromm the index without a significant loss of discriminative power of the index. 

Inn Part II I  the methodology of measuring the impact of IBD with respect to the QoL of 
children,, is described. A basic overview of measuring QoL in paediatrics is given in Chapter 
3.1.. The development of a new questionnaire is a time consuming process that should be 
performedd in methodologically sound ways, including large samples of patients. These are 
importantt requirements that explain instruments in paediatrics are still scarce. 

Inn Chapter  3.2, the original Impact instrument, a disease specific QoL instrument for 
childrenn with IBD developed in 1997 by Griffiths et al., is compared with the modified 
Impact-III  instrument, in a sample of Canadian, British and Dutch children with IBD. The 
originall  instrument was extensively modified based on pilot testing and sessions with 
questionnairee experts. The original and modified instruments are equivalent in content, 
howeverr children indicated a clear preference for the modified, simpler instrument. 

Inn Chapter  3.3 the validation of the modified Impact-II instrument is described in a Dutch 
samplee of 83 children with IBD. It is reliable, valid and discriminates well between children 
withh various levels of disease activity. However, test-retest reliability was only assessed in a 
smalll  sub sample, and responsiveness to change in QoL over time should be assessed in a 
largerr study. On international conferences researchers from many countries have expressed 
theirr interest in using this instrument in clinical studies. Therefore, cross-cultural translation 
andd validation procedures are now being conducted for several languages in order to enable 
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internationall  use of the Impact-II. Furthermore, at meetings with the European Society for 
Paediatricc Gastroenterology and Nutrition (ESPGHAN), the Impact-II was accepted as the 
onlyy disease specific instrument to measure QoL in paediatric IBD. 

Inn Chapter  3.4 a study is described comparing three response options in 120 children with 
variouss types of illnesses. Children regardless of their age or developmental level, preferred 
pre-definedd categorical response options, also known as Likert scale response options, as 
opposedd to the visual analogue response options. Therefore, we suggest that when new 
instrumentss are developed, the Likert type response options should be used to increase 
instrumentt feasibility for children. 

Inn Part IV the interpretation of QoL data gathered through questionnaires is described 
fromm various perspectives. First, a group of paediatric gastroenterologists was asked to rate 
thee importance of items gathered by children, to the QoL of their patients with IBD, as 
describedd in Chapter  4.1. The top 10 ranking of importance of items by physicians was quite 
dissimilarr to the top 10 ranking of importance of items by children themselves. Most 
strikingly,, physicians significantly over estimated the importance of four physical symptoms 
(botheredd by diarrhoea, embarrassed by bad odour, worried about having an accident of 
undeliberatelyy loosing stool, and worries about passing gas) while they underestimated the 
importancee of three other items (bothered by having to take medicines, worries about future 
healthh and worries about weight). We conclude that physicians' views of what issues and 
concernss are most important to children with IBD differ from those stated by the children 
themselves.. Physicians over estimate the importance of physical symptoms. Therefore, 
childrenn should be included in the development phase of instruments assessing health 
perceptionss of children, in order to include those items that are truly important to the children. 

Inn Chapter  4.2 the viewpoint of parents of children with IBD is assessed. Agreement 
betweenn parents rating the QoL of their offspring was sought with the rating of the children 
themselves.. Furthermore, since in clinical practice symptom reporting is often asked to 
parentss as well as children, we compared parent-child agreement for five symptoms. Parents 
appearedd to be quite adequate raters of their child's QoL when it concerns objective areas, but 
whenn more subjective areas are assessed, disagreement between parents and children occurs. 
Withh respect to symptom reporting, parents were quite capable of rating the amount of the 
fivee symptoms compared with how their children reported their symptoms. 

Inn Chapter  4.3 the QOL of children and adolescents with IBD was compared with that of 
healthyy peers, using a generic Dutch QoL instrument that provides normative data. 
Adolescentss with IBD have a moderately affected QoL compared with that of healthy peers. 
Impairmentt on motor functioning and autonomy was largest. This is a threat to gaining 
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independencee from caregivers, and a high occurrence of negative emotions which was also 
slightlyy higher in the IBD group, places patients at risk for depressive and behavioural 
disorders.. However, a generic instrument is often incapable of detecting smaller differences 
becausee of its superficial content. Therefore, the encountered differences between the patient 
groupss may in fact be larger than that found in our study. 

Inn Chapter  4.4 statistical techniques were used to assess the association between QoL and 
copingg styles adolescents with IBD use, both in disease related and in non-disease related 
situations.. Based on theory, the way in which an individual deals with stressful events was 
hypothesisedd to influence the outcome QoL. On the other hand, more severe disease activity 
iss often mentioned as an important factor influencing QoL. Our data show that adolescents 
withh IBD use more avoidant coping styles than healthy peers in non-disease related stressful 
situations.. Furthermore, QoL is equally associated with coping styles as with disease activity. 
Moree use of the so-called predictive coping style (in which the individual tries to predict the 
outcomee in order to prevent disappointment; hereby positive predictive thinking is often used) 
iss associated with a better QoL. This association is important for clinical practice, because if 
wee want to improve the QoL of patients with IBD, decreasing disease activity (through 
medicall  therapies) and increasing the use of predictive coping styles (through psychosocial 
interventions)) should be attempted simultaneously. 
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Nederlandsee Samenvatting 
Inn dit proefschrift wordt het onderzoek beschreven naar de impact van chronische 

inflammatoiree darmziekten (IBD) op de kinderleeftijd wat betreft incidentie, meting van 
ziektee activiteit, en kwaliteit van leven (KvL). Het zal niet verrassen dat deze ziekte een 
enormee impact heeft op het leven van IBD patiënten in het algemeen, en op dat van kinderen 
enn adolescenten in het bijzonder. Maar wat die impact precies is, hoe het het beste gemeten 
kann worden en, nog belangrijker, hoe de negatieve consequenties van het hebben van een 
chronischee darmziekte door (medische) interventies verminderd kan worden, was tot nog toe 
niett bekend. Het verminderen van klinische symptomen is tot nog toe de belangrijkste peiler 
waaropp de medische behandeling voor patiënten met IBD is gebaseerd. In dit proefschrift 
wordtt echter aangetoond dat het verminderen van lichamelijke symptomen misschien niet het 
enigee is dat de KvL van patiënten kan verbeteren: KvL beslaat meer dan alleen fysiek 
functioneren.. Emotioneel en sociaal functioneren worden ook door het hebben van deze ziekte 
beïnvloed.. Het kind en de adolescent moeten dus ook begeleid worden in het proces van op 
eenn zo normaal mogelijke manier volwassen worden. De uitdaging voor de arts hierbij is het 
proberenn te reguleren en begeleiden van dit proces zodat het (chronisch) zieke kind kan 
opgroeienn tot een volwassene net zoals zijn lichamelijk gezonde leeftijdsgenoten. Hierbij 
wordtt idealiter een multi-disciplinaire aanpak gebruikt, met betrokkenheid van 
gespecialiseerdee verpleegkundigen, psychologen, sociaal werkers, leraren, ouders, en andere 
gezinsleden,, naast de behandelend specialist. 

Omm de impact van IBD op de kinderleeftijd op de Nederlandse gezondheidszorg te 
beschrijvenn is de incidentie (het aantal nieuwe gevallen per jaar) belangrijk. Dit geeft ons een 
duidelijkk beeld van de omvang van het probleem in ons land. In Hoofdstuk I J wordt 
beschrevenn hoe twee landelijke registratie systemen zijn gebruikt om tot een betrouwbaar 
incidentiee cijfer voor Nederland te komen. Alle kinderartsen in Nederland werden 
maandelijkss gevraagd nieuw gediagnosticeerde kinderen met IBD te rapporteren en klinische 
detailss te beschrijven. Verder werd een landelijke database, waarin alle beschrijvingen van 
pathologischee materialen nauwkeurig zijn opgeslagen, onderzocht op nieuwe gevallen van 
IBDD bij kinderen onder de 18 jaar oud. Vervolgens werden alle gevonden patiënten 
gecontroleerdd in het andere registratie systeem. Dit leidde tot de identificatie van dubbele 
patiënten,, en tot die van "ware" nieuwe patiënten. De incidentie van IBD bij kinderen kwam 
zoo op 7.2 per 105 kinderen per jaar. Deze incidentie stijgt exponentieel met de leeftijd, wat in 
tegenspraakk is met eerdere studies. Echter, het chronische karakter van de ziekte en de 
wisselendee klinische presentaties tussen patiënten maakt dit een moeilijke ziekte om alleen te 
registrerenn middels actieve melding door artsen. Slechts 29% van de nieuwe patiënten kon 
doorr de actieve registratie door kinderartsen worden geïdentificeerd, terwijl 95% van de 
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nieuwee gevallen door alleen de pathologie database kon worden opgespoord; in 24% van de 
gevallenn werden de patiënten in beide registraties gevonden. 

Inn Part II  van dit proefschrift wordt de impact van de ziekte van Crohn (CD) wat betreft 
hett meten van ziekte activiteit beschreven. Een index die de verschillende symptomen van CD 
bijj  kinderen bevat, de PCDAI genaamd, is in 1994 ontwikkeld en sindsdien frequent gebruikt 
inn klinische onderzoeken, hoewel de index nooit formeel gevalideerd is. In Hoofdstuk 2.1 
wordtt deze validatie tegen de vaker gebruikte volwassen ziekte activiteiten index, de CDAI, 
beschreven.. Zowel de PCDAI als de CDAI zijn bruikbaar voor het meten van ziekte activiteit 
vann CD bij kinderen, maar de PCDAI bleek beter te discrimineren tussen kinderen met 
verschillendee mate van ziekte activiteit (inactieve, milde, matige of ernstige activiteit), zoals 
beoordeeldd door de arts. 

Veell  kindergastroenterologen hebben echter kritiek op de PCDAI, en dan met name op 
bepaaldee onderdelen omdat die niet gevoelig zouden zijn voor veranderingen in ziekte 
activiteitt over de korte termijn. Voorbeelden van deze onderdelen zijn peri-rectale 
afwijkingen,, groei snelheid, en extra-intestinale manifestaties van ziekte. Bovendien bevat de 
PCDAII  bloed bepalingen die invasief en beangstigend zijn voor kinderen, waardoor het 
frequentt bepalen van de score beperkt wordt. Daarom hebben wij een analyse gedaan van de 
waardee van deze bekritiseerde onderdelen van de PCDAI bij het discrimineren russen 
patiëntenn met verschillende mate van ziekte activiteit, zoals beschreven in Hoofdstuk 2.2. 
Vij ff  van die zes bekritiseerde onderdelen bleken zonder verlies van discriminerend vermogen 
uitt de PCDAI te kunnen worden verwijderd. 

Inn Part II I  wordt de methodologie van het meten van de impact van IBD bij kinderen wat 
betreftt hun KvL beschreven. Een basaal overzicht van het meten van KvL bij kinderen in het 
algemeenn is in Hoofdstuk 3.1 gegeven. Het ontwikkelen van een nieuwe vragenlijst is een 
tijdsintensieff  proces dat methodologisch goed onderbouwd moet zijn, met de input van een 
groott aantal patiënten. Dit zijn voorwaarden die een belangrijke reden vormen waarom het 
aantall  instrumenten voor kinderen nog steeds klein is vergeleken bij dat voor volwassenen. 

Inn Hoofdstuk 3.2 wordt de vergelijking van de originele Impact vragenlijst, ontwikkeld 
doorr dr. Griffiths et al in 1997, met de gemodificeerde Impact-II vragenlijst beschreven, bij 
eenn groep kinderen uit Canada, Engeland en Nederland. De originele vragenlijst was eerder 
uitgebreidd aangepast op basis van resultaten van pilot studies en bijeenkomsten met experts 
opp het gebied van vragenlijsten. De originele vragenlijst en de gemodificeerde vragenlijst 
blijkenn overeen te komen wat betreft inhoud, maar kinderen gaven duidelijk aan de 
gemodificeerde,, simpelere vragenlijst prettiger te vinden. 
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Inn Hoofdstuk 3.3 wordt de validatie van de Impact-II vragenlijst beschreven in een 
Nederlandsee populatie van 83 kinderen met IBD. De vragenlijst bleek betrouwbaar, valide en 
bleekk goed te discrimineren tussen kinderen met een verschillende mate van ziekte activiteit. 
Dee test-hertest betrouwbaarheid is slechts in een kleine groep bekeken, en de gevoeligheid 
vann de vragenlijst voor veranderingen in KvL over tijd zal in een grotere groep nog 
onderzochtt moeten worden. Op internationale conferenties hebben verschillende onderzoekers 
hunn interesse getoond voor het instrument en gaven zij aan het te willen gebruiken in 
klinischee studies. Daarom worden momenteel cross-culturele vertalingen en validatie 
proceduress uitgevoerd om het instrument in verschillende talen beschikbaar te maken. Ook is 
dee Impact-II op verschillende bijeenkomsten tijdens de European Society for Paediatric 
Gastroenterologyy and Nutrition (ESPGHAN) geaccepteerd als de enige ziekte specifieke 
vragenlijstt voor het meten van KvL bij kinderen met IBD. 

Inn Hoofdstuk 3.4 wordt een studie beschreven waarin het gebruik van verschillende 
antwoord-mogelijkhedenn door 120 kinderen met verschillende ziekten wordt onderzocht. 
Onafhankelijkk van leeftijd of ontwikkelingsniveau gaven alle kinderen aan de categorische 
antwoordd mogelijkheid, ook wel Likert schaal genoemd, het prettigst te vinden, ten nadelen 
vann de visuele analoge schaal, de VAS genoemd. Daarom raden wij de Likert antwoord 
mogelijkheidd aan te gebruiken in vragenlijsten voor kinderen om zo de leesbaarheid en 
bruikbaarheidd voor kinderen te vergroten. 

Inn Part IV wordt de interpretatie van gegevens verkregen uit KvL onderzoek vanuit 
verschillendee perspectieven beschreven. Als eerste is een groep kindergastroenterologen 
gevraagdd het belang van items die door kinderen waren aangegeven als belangrijk voor hun 
leven,, te scoren voor die kinderen met IBD, zoals beschreven in Hoofdstuk 4.1. De top 10 
vann meest belangrijke items zoals artsen die hadden beoordeeld bleek behoorlijk te 
verschillenn met de top 10 die kinderen zelf hadden gemaakt. Het meest opvallend was het feit 
datt artsen het belang van lichamelijk symptomen overschatten (items zoals: last hebben van 
diarrhee,, je schamen voor een vieze lucht, je zorgen maken over het per ongeluk verliezen van 
ontlasting,, en je zorgen maken over winden laten). Ondertussen onderschatten de artsen het 
belangg van een aantal andere items (zoals het moeten nemen van medicijnen erg vinden, 
zorgenn over je gezondheid in de toekomst, en zorgen over je gewicht). Wij concluderen dat de 
kijkk die artsen hebben op wat kinderen nou het meeste bezighoudt in hun leven met IBD, 
duidelijkk anders is dan wat kinderen zelf aangeven belangrijk te vinden. Daarom is het 
belangrijkk dat kinderen betrokken worden in de ontwikkelingsfase van instrumenten die de 
gezondheidsbelevingg van kinderen onderzoeken. 

Inn Hoofdstuk 4.2 wordt de kijk van ouders op de KvL van hun kinderen bekeken. De mate 
vann overeenstemming tussen hoe ouders de KvL van hun kinderen beoordelen, en hoe de 
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kinderenn die zelf rapporteren werd geanalyseerd. Bovendien werden zowel ouders als 
kinderenn gevraagd de hoeveelheid van vijf klinische symptomen bij het kind te rapporteren, 
omdatt ook in de dagelijkse praktijk vaak aan zowel de ouder als het kind hiernaar gevraagd 
wordt.. Ouders bleken redelijk adequate beoordelaars van meer objectieve onderdelen van 
KvLL te zijn (bijv. motorisch functioneren, mate van zelfstandigheid), maar op het subjectieve 
vlakk was de overeenstemming minder hoog (emotioneel functioneren, sociaal functioneren). 
Watt betreft het rapporteren van klinische symptomen bleken ouders en kinderen goed overeen 
tee komen. 

Inn Hoofdstuk 4.3 wordt de KvL van kinderen met IBD vergeleken met die van gezonde 
leeftijdsgenoten,, gemeten met een generieke KvL vragenlijst waarvoor normgegevens voor de 
Nederlandsee jeugd bestaat. Adolescenten met IBD hebben een matig verminderde KvL 
vergelekenn bij dat van hun leeftijdsgenoten. De beperking was het grootst op het gebied van 
motorischh functioneren en zelfstandig functioneren (autonomie). Dit kan een bedreiging zijn 
voorr het losmakingsproces van de ouders, en het voorkomen van meer negatieve emoties, wat 
ietss meer aanwezig was bij de adolescenten met IBD, kan een voorbode zijn voor depressie en 
gedragsstoornissen.. Belangrijk bij deze resultaten is het feit dat een generieke vragenlijst vaak 
niett in staat is kleine verschillen tussen groepen aan te tonen doordat de lijst slechts 
oppervlakkigee items bevat. Te verwachten is dus dat de gevonden verschillen in dit onderzoek 
inn werkelijkheid nog veel groter zijn. 

Inn Hoofdstuk 4.4 worden een aantal statistische benaderingen gebruikt om de associatie 
tussenn KvL en coping stijlen aan te tonen, zowel wat betreft dagelijkse, niet-ziekte 
gerelateerdee coping stijlen, als ook wel ziekte-gerelateerde coping stijlen. Op basis van 
theoriee werd verondersteld dat de manier waarop een individu omgaat met stressvolle 
gebeurtenissenn belangrijk is voor zijn/haar KvL. Aan de andere kant werd verondersteld dat 
hett hebben van actieve ziekte, en dus veel symptomen, de KvL van een patiënt ook duidelijk 
inn negatieve zin zou beïnvloeden. Onze data tonen ten eerste aan dat adolescenten met IBD 
meerr vermijdend coping gedrag vertonen in dagelijkse stressvolle gebeurtenissen dan hun 
gezondee leeftijdsgenoten. Ten tweede bleek KvL net zoveel geassocieerd te zijn met bepaalde 
copingg stijlen als met de mate van ziekte activiteit. Het vaker gebruiken van de zogenaamde 
predictievee coping stijl (het proberen te voor jezelf op de uitkomst van je ziekte te anticiperen 
omm teleurstelling te voorkomen; hierbij wordt vaak optimisme gebruikt) bleek geassocieerd 
mett een betere KvL. Deze associatie is belangrijk voor de klinische praktijk, omdat dus naast 
hett verminderen van het aantal symptomen, mogelijk ook het versterken van deze predictieve 
copingg stijl de KvL van kinderen met IBD zou kunnen verbeteren. Een onderzoek naar het 
effectt van het aanleren van deze bepaalde coping stijl, en andere stijlen, wordt momenteel 
uitgevoerdd in het Emma Kinderziekenhuis in samenwerking met de psycho-sociale afdeling, 
gefinancierdd door de Maag-Lever-Darm Stichting. 
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VraagVraag 1. Hoeveel buikpij n heb je de laatste twee weken gehad*] 

Geenn buikpijn | 1 Heel veel buikpijn 

VraagVraag 2. Het innemen van medicijnen vind ik 

Niett erg | 1 Heel erg 

VraagVraag 3. Heb je de afgelopen twee weken kunnen eten wat je wilde ondanks je ziekte? 

Ikk kon alles eten wat ik | 1 Ik kon bijna niks eten 
wilde e 

VraagVraag 4. Hoeveel zorgen heb je je de afgelopen twee weken gemaakt om opflakkeringen (toename 
vann de klachten)? 

Geenn zorgen | — | Heel veel zorgen 

VraagVraag 5. Hoe erg vind je het dat je een ziekte hebt die niet zo maar  overgaat? 

Niett erg | | Heel erg 

VraagVraag 6. Hoeveel energie had j e de afgelopen twee weken? 

Veell  energie | 1 Niet veel energie 

VraagVraag 7. Wat vind je van je gewicht? 

Ikk  vind mijn gewicht prima | 1 Ik vind mijn gewicht vreselijk 

VraagVraag 8. Mij n darmziekte heeft ons gezin 

Positieff  beïnvloed | 1 Negatief beïnvloed 

VraagVraag 9. Hoe vaak heb je de afgelopen twee weken bepaalde dingen (hobby's, spelen, feestjes) 
moetenn laten vanwege je ziekte? 

Nooitt | | Heel vaak 

VraagVraag 10. Hoe vaak had je de afgelopen twee weken last van diarree? 

Nooitt last | 1 Heel vaak last 

VraagVraag 11. Als je aan de toekomst denkt, hoeveel zorgen maak je je dan over  je gezondheid? 

Geenn zorgen | 1 Heel veel zorgen 

VraagVraag 12. Hoe vaak denk je er  aan dat het oneerlijk is dat je deze darmziekte hebt? 

Nooitt | I Heel vaak 
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VraagVraag 13. Ben je de afgelopen twee weken wei eens boos geweest dat je deze darmziekte hebt? 

Nooitt | 1 Heel vaak 

VraagVraag 14. Vind je dat jou regels worden opgelegd vanwege je ziekte? 

Nee,, geen regels | 1 Ja, heel veel regels 

VraagVraag 15. Wat vind je van je uiterlijk ? _ __ 

Ikk zie er goed uit | 1 Ik zie er vreselijk uit 

VraagVraag 16. Schaam je je voor  jouw ziekte? 

Nee,, ik schaam me niet | 1 Ja, ik schaam me heel erg 

VraagVraag 17. Heb je de afgelopen twee weken plezier  gehad? 

Ja,, veel plezier | ! Nee, geen plezier 

VraagVraag 18. Is het door  je ziekte moeilijker  om vrienden te maken? 

Nee,, helemaal niet | 1 Ja, heel erg moeilijk 

VraagVraag 19. Hoe vaak maak je je zorgen of er  bloed zit bij  de ontlasting? 

Nooitt | 1 Heel vaak 

VraagVraag 20. Maak je je bezorgd dat je door  je darmziekte geen afspraakje kunt maken of verkering 
kuntt  hebben met een vriendje of vriendinnetje? 

Nee,, niet bezorgd | 1 Ja, heel erg bezorgd 

VraagVraag 21. Hoe vaak ben je de afgelopen twee weken misselijk geweest? 

Nooitt | 1 Heel vaak 

VraagVraag 22. Wat vind je van de onderzoeken die je moet ondergaan? 

Maaktt mij niet uit | 1 Ik vind het afschuwelijk 

VraagVraag 23. Sluiten andere kinderen je buiten of word je geplaagd vanwege je ziekte of de 
behandeling? ? 

Nee,, nooit | 1 Ja, heel vaak 

VraagVraag 24. Hoe vaak maak je je er  zorgen om of je ooit een operatie moet hebben? 

Nooitt | 1 Heel vaak 
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VraagVraag 25. 

VraagVraag 26. 

Nee,, geen 

VraagVraag 2 7. 

Nee,, geen 

VraagVraag 28. 

VraagVraag 29. 

moeit t 

probk k 

Ja,, heel gelukkig 

VraagVraag 30. 

Ja,, altijd 

VraagVraag 31. 

VraagVraag 32. 

VraagVraag 33. 

liett m 

Hoee vaak ben je bang datje het in je broek doet? 

11 1 
11 1 

Doee je moeite om je darmziekte verborgen te houden? 

LL  J 
11 1 

Geeftt  je ziekte problemen om op reis of op vakantie te gaan? 

men men 
men men 

Hoee heb je je de laatste twee weken gevoeld? 

1 1 
11 1 

Benn je gelukkig met je leven? 

11 i 
ll  1 

Kann je met je vragen en zorgen over  je ziekte bij  iemand terecht? 

11 l 
11 _l 

Hoee vaak heb je er  de afgelopen twee weken last van gehad dat je 

' ' 
Hoee moe heb je je de laatste twee weken gevoeld? 

-,ee 1 
JCC | 

Watt  vind je van je lengte? 

Heell  vaak 

Ja,, veel moeite 

Ja,, veel problemen 

Heell  slecht 

Nee,, niet gelukkig 

Nee,, nooit 

windenn moest laten? 

Heell  vaak last 

Heell  erg moe 

Ikk ben tevreden met mijn | 1 Ik ben ontevreden met mijn 
lengtee lengte 

VraagVraag 34. Kun je ondanks je ziekte zo veel aan sport doen als je zou willen? 

Ja,, zoveel als ik wil | | Nee, niet zoveel als ik wil 

VraagVraag 35. Ben je vri j  van school geweest de afgelopen twee weken? (omcirkelen) 

Neee Ja Einde van de vragenlijst 

I I 

Gedurendee die twee weken kon ik 

Altij dd naar school j 1 Nooit naar school 

Eindee van de vragenlijst 
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Ditt was de vragenlijst. Heb je na het beantwoorden van deze lijst nog andere dingen die voor jou ook heel 
belangrijkk zijn bij jouw leven met een darmziekte, of heb je andere opmerkingen dan kun je die hieronder 
opschrijven. . 
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II  Question 1. How much has your  stomach been hurtin g you during the last two weeks? 

Nott at all | 1 Very much 

|| Question 2. Taking medicines or  pill s bothers me: 

Nott at all | 1 Very much 

QuestionQuestion 3. Has your  bowel condition prevented you from eating what you want in the last two 
weeks? ? 

II  could eat whatever I want | | I could hardly eat 

anythingg at all 

|| Question 4. How much have you been worryin g about having a flare-up in the last two weeks? 

Nott at all | 1 Very much 

QuestionQuestion 5. How much does it bother  you that you have a disease that doesn't just go away? 

Nott at all | —| Very much 

QuestionQuestion 6. How much energy have you had in the last two weeks? 

AA lot of energy | 1 No energy at all 

|| Question 7. How do you feel about your  weight? 

jj  1 [ fee| my weight is 

II  feel my weight is fine awful 

|| Question 8. How has your  bowel condition affected your  family? 

Thee effect has been very 1 The effect has been very 

goodd bad 
QuestionQuestion 9. How often did you have to miss out on things (like hobbies, just playing, or  going to 

parties)) in the last two weeks? 

Neverr | 1 Always 

|| Question JO. How much have you been bothered by diarrhoea in the past two weeks? 

Nott at all | 1 Very much 

QuestionQuestion 11. How much do you worr y about health problems you might have in the future? 

II  don't worry at all | 1 I worry a lot 

QuestionQuestion 12. How often do you feel it is unfair  that you have this bowel condition? 

Neverr | 1 Very often 

210 0 



TheThe lmpact-II (UK) 

QuestionQuestion 13. How often in the last two weeks have you been angry about your  bowel condition? 

Neverr | 1 Very often 

QuestionQuestion 14. Do you feel that your  parents or  doctor  are placing too many rules and restrictions on 
youu because of your  disease? 

No,, no rules or restrictions | 1 Yes, far too many rules 
andd restrictions 

II  Question 15. How do you feel about the way you look? | 

II  think I look great | 1 I think I look awful 

|| Questionló. Do you feel embarrassed about your  bowel condition? | 

No,, I don't feel embarrassed | 1 Yes, 1 feel very 

embarrassed d 

|| Question 17. Have you had fun in the last two weeks? _ j 

No,, no fun at all | 1 Yes, lots of fun 

|| Question 18. Does your  bowel condition make it harder  for  you to make friends? 

It'ss not hard at all | 1 Yes, it' s very hard 

|| Question 19. How much are you bothered by having blood with your  bowel movement? __| 

Nott at all I— 1 Very much 

QuestionQuestion 20. Do you worr y that your  condition might get in the way of going out on a date or  having 
aa boyfriend or  a girlfriend ? 

No,, that does not bother me | -- I Yes, it bothers me a lot 

att all 

II  Question 21. How often did you feel sick to your  stomach during the past two weeks? | 

Neverr I 1 Always 

QuestionQuestion 22. How do you feel about the tests and treatments that you have to go through? | 

II  don't mind them at all | 1 I really hate them 

QuestionQuestion 23. Do other  children tease you or  leave you out of things because of your  bowel condition 
orr  its treatment? j 

No,, never I 1 Yes, very often 

|| Question 24. How often do you worry about surgery you might have in the future? 

Neverr I 1 Very often 
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QuestionQuestion 25. Durin g the past two weeks, how nervous or  afraid have you been about not making it to 
thee bathroom or  having an accident? 

Nott afraid at all | 1 Very afraid 

QuestionQuestion 26. Do you tr y and keep your  bowel condition a secret from other  people? 

No,, I don't try at all | | Yes, I try very hard 

QuestionQuestion 27. Does your  bowel condition give you trouble when you travel or  go on a vacation? 

No,, no trouble | 1 Yes, a lot of trouble 

QuestionQuestion 28. How have you felt in general during the last two weeks? 

Veryy well | 1 Terrible 

QuestionQuestion 29. Ar e you happy with your  life? 

Veryy happy | 1 Very unhappy 

QuestionQuestion 30. Do you feel there is someone you can talk to about your  bowel condition? 

Yes,, always | 1 No, never 

QuestionQuestion 31. How much have you been bothered by having to pass gas durin g the last two weeks? 

Nott at all | | Very much 

QuestionQuestion 32. How tired have you felt during the last two weeks? 

Nott tired at all | -| Extremely tired 

QuestionQuestion 33. How do you feel about your  height? 

II  feel my height is fine j | I feel my height is awful 

QuestionQuestion 34. Does your  bowel condition get in the way of playing sports? 

Nott at all | j Very much 

QuestionQuestion 35. Has your  school been on a break durin g the past two weeks? (circle) 

Noo Yes => End of questionnaire 

Durin gg those past two weeks I could 

Alwayss go to school — | Never go to school 

Endd of questionnaire. 
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Thankk you for fillin g it out. If you have any comments about this questionnaire or if you have any other 
remarks,, please write them down in the following area. 





Dankwoord d 



Dankwoord Dankwoord 

Dankwoord d 

Nuu dat er dan toch eindelijk een "echt" boekje ligt, is het tijd om terug te kijken. Dit boekje 
wass er nooit geweest zonder een aantal cruciale mensen. 

Inn chronologische volgorde was de eerste belangrijke persoon Jan Taminiau. Jouw 
enthousiasmee om mij naar Canada te sturen is bepalend geweest voor dit hele proefschrift. Ik 
hebb daar mijn groene jaren van het onderzoek beleefd. Ook na mijn tijd daar heb je mij in de 
juistee richting gestuurd, door mij met Bert te "koppelen". Heel hartelijk dank voor je inzet! 

Subsequently,, I would like to thank Anne Griffiths for her kindness to supervise me during 
thosee early research months. My time in Toronto has proven to be crucial for this thesis, 
becausee there, the foundations of my research career were laid. Our continuing professional 
cooperationn has been very important to me. The GI fellows at Sick Kids were also my source 
off  inspiration when in those early days research seemed much less exciting than clinical 
work!!  However, they showed me the value and virtues of doing research. Thanks so much! 
Anne,, it means a lot to me that you were able to fit this important day into you busy schedule 
too come all the way to Amsterdam. 

Enn toen kwam daar Bert. Bert, ik zou ellenlange bladzijden met dankwoorden aan jou 
kunnenn richten omdat ji j werkelijk de meest belangrijke persoon bent geweest de afgelopen 4 
jaar.. Maar ik zal het kort houden. Behalve een bijna perfecte begeleider, met de juiste 
proportiess zwemmen-in-het-diepe en behoeden-voor-ellende, ben je ook op het persoonlijke 
vlakk meer dan mijn "baas" geweest. Je grenzeloze vertrouwen in mij verbaast mij nog steeds 
(waaropp is dat ooit gebaseerd geweest??) en dit is de grootste steun die een promovenda van 
haarr co-promotor kan krijgen. Jij hebt mij maximaal de mogelijkheid tot ontwikkeling 
gegevenn die ik wilde en ik ben je daar meer dan dankbaar voor. 

Professorr Heymans, hartelijk dank voor de mogelijkheid bij Uw afdeling te promoveren. 
Uww snelle en enthousiaste commentaar op de artikelen heb ik altijd erg op prijs gesteld. 

Ledenn van de promotiecommissie, hartelijk dank voor het lezen van het manuscript en Uw 
kritischee vragen. Ian Booth, thank you very much for critically reading the manuscript and for 
yourr encouraging words! Adrian, I am honoured that you are here today and that you were 
willin gg to critically discuss my thesis. Hans, thank you for being our extra opponent! 

Bobb en Martha, dank voor de leerzame samenwerking. Ons gezamenlijke vervolgproject is 
hierr de vrucht van! Ik blijf het grensvlak tussen de kindergeneeskunde en de psychologie een 
interessante,, en belangrijke vinden. Saskia, ik kan niet wachten op alle data, alvast veel succes 
bijj  de eerste groepen. 

Hendrikk Koopman en Annette Skraastad, hartelijk dank voor julli e inzet tijdens de 
dataverzameling. . 
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Promoverenn is niet mogelijk zonder de onmisbare steun van lotgenoten. De bekende 
onderzoeks-Upss en -Downs zijn altijd weer zooo herkenbaar! Leontien, bij jou heb ik de echte 
eerstee stappen in de onderzoekswereld gezet. Jij liet me zien wat promotie onderzoek is en 
watt keuzes in het leven zijn. Als paranimf kon ik alvast wat oefenen, wat zeker ook 
belangrijk,, maar vooral ook leuk was. Trinette, je humor en realistische kijk op dingen ("de 
waree liefde bestaat niet", toch???) zijn altijd weer een verademing, of dan toch zeker voer 
voorr discussie. De bewonder je doorzettingsvermogen om toch steeds met mij en de derde 
Partnerr in Excellence te gaan eten, terwijl wij het al over drukkers enzo hadden. Vergeet niet, 
laterr zijn wij weer jaloers dat ji j nog mag! En dan Clara, paranimf en lotgenoot-vanaf-het-
begin.. Ik geloof dat wij precies tijdens ons beider onderzoeksbegin zijn begonnen met de 
bekendee werk-lunch. Ik kan je bekende recept dromen (litertje karnemelk??) Je eeuwige 
ambitiess en luisterende oor waren onmisbaar! Een duo-promotie is het dan net niet geworden, 
maarr dat duo-boekje vind ik nog steeds een TOP idee! 

Marieke,, paranimf en hockey-vriendin-van-de(r)-hoek! Hoewel ji j absoluut niet in de 
academischee wereld zit heb je je toch enorm ingeleefd in mijn belevenissen, tijdens jouw 
eigenn roerige fase. Ik hoop dat onze vriendschap de geografie overwint! Dank voor je eeuwige 
steunn en interesse. 

Enn dan het thuisfront. Pappa, helaas ben ji j er niet meer om dit bijzondere moment mee te 
maken,, hoewel je ook tijdens je leven wel wist dat dit moment zou gaan komen. Jij hebt mij 
gevoedd met een natuurlijke wetenschappelijke interesse, buiten al die andere bijzondere 
dingenn die je me gegeven en geleerd hebt. Mamma, dank voor je eeuwige steun en het feit dat 
wijj  altijd volledig onze eigen keuzes hebben mogen, en kunnen maken. 

Juul,, Arie en Vera: wat is het toch gezellig dat we nu zo dicht bij elkaar wonen! En dat ik 
altijdd weer even zie waar het leven om gaat als ik lekker met Vera kan spelen. Hopelijk blijf t 
ditt nog lang zo! 

Vaderr en moeder van der Zaag, eindelijk weer een promotie in de familie! Dank voor julli e 
eindelozee interesse (en kritische noten!). 

Enn dan last but definitely not least, mijn allerliefste Edwin. De prins op de witte fiets 
bestaatt echt! Je steun en liefde zijn niet in woorden te beschrijven. You're the first, the last, 
myy everything! (beebe, beebe) 
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CurriculumCurriculum Vitae 

Curriculu mm Vitae 

Hesterr Josephine Loonen werd op 9 augustus 1975 geboren in Zuidhorn, Groningen. Zij 
volgdee haar middelbare school op het Praedinius Gymnasium te Groningen, waar zij in 1993 
haarr diploma behaalde. Datzelfde jaar werd ze ingeloot voor de studie geneeskunde aan de 
Universiteitt van Amsterdam. Gedurende haar studie deed ze mee met het promotieonderzoek 
vann Leontien Kremer, naar de cardiotoxiciteit van anthracyclines bij de behandeling van 
kankerr op de kinderleeftijd. In 1997 vertrok ze voor een 6 maanden durende onderzoeksstage 
naarr Toronto, Canada, waar de basis voor dit proefschrift is gelegd. Onder begeleiding van 
proff  AM Griffiths heeft ze toen een studie gedaan naar het meten van ziekte-activiteit bij 
kinderenn met de ziekte van Crohn, beschreven in hoofdstuk 2.1 van dit proefschrift. In 
oktoberr 1997 werd de doctoraalbul geneeskunde gehaald. Aansluitend startte zij met haar co-
schappenn in het Academisch Medisch Centrum, Amsterdam. In de zomer van 1998 startte zij 
mett de rest van het onderzoek dat leidde tot dit proefschrift, onder leiding van Dr. Bert Derkx. 
Vanaff  maart 2000 werd dit gefinancierd door de Maag-Lever-Darm Stichting, grant nummer 
WS99-23,, nadat in februari 2000 het arts-examen werd behaald. Tijdens het 
promotieonderzoekk heeft zij op verschillende congressen haar resultaten gepresenteerd, wat 
tweee keer leidde tot een prijs voor beste mondelinge presentatie (in februari 1998 op het 
congress van de Canadian Association of Gastroenterology, Banff, Canada; en op het congres 
vann de International Society for Quality of Life Research, Amsterdam, november 2001). 
Tijdenss haar promotieonderzoek heeft zij de postdoctorale opleiding epidemiologie aan het 
instituutt voor Extramuraal Geneeskundig Onderzoek (EMGO), verbonden met het VU 
ziekenhuis,, gevolgd, wat hopelijk met het afronden van dit proefschrift zal uitmonden in een 
registratiee als Klinisch Epidemioloog/Wetenschappelijk Onderzoeker Epidemioloog B. 
Zijj  is sinds mei 2002 getrouwd met Edwin van der Zaag. 
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