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PartPart III Quality of Life: Methodology 

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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Introduction 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 
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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. 
Originall 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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Figuree 2. 

Examplee of an item correlating poorly. 

Originall 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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