
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The impact of paediatric inflammatory bowel disease. Epidemiology, disease
activity and quality of life

Loonen, H.J.

Publication date
2002

Link to publication

Citation for published version (APA):
Loonen, H. J. (2002). The impact of paediatric inflammatory bowel disease. Epidemiology,
disease activity and quality of life. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-impact-of-paediatric-inflammatory-bowel-disease-epidemiology-disease-activity-and-quality-of-life(166adeb1-1ff0-4d52-9b88-abaf5d382301).html


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. 
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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. . 
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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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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. 
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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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