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1. General information 

 Coordinating investigator 1 Prof. dr. J. van der Palen 

Institute University of Twente 

Section Department of Research Methodology, Measurement and Data 
Analysis, Faculty of Behavioral Sciences 

Postal address PO Box 217 

Zipcode + city 7500 AE Enschede 

Telephone 053-4893574 

E-mail j.vanderpalen@mst.nl 

Contribution Prof. van der Palen is an epidemiologist and the project leader. He 
will be responsible for the scientific progress in the project and will 
be responsible for the Postdoctoral Researcher that will work on this 
project. He will also function as trait d’union between the University 
and hospital(s). 

 

 

 Coordinating investigator 2 Dr. P.D.L.P.M. van der Valk 

Institute Medisch Spectrum Twente 

Section Department of Pulmonary Medicine 

Postal address PO Box 50000 

Zipcode + city 7500 KA Enschede 

Telephone 053-4872610 

E-mail p.vandervalk@mst.nl 

Contribution Dr. van der Valk is a chest physician, with an excellent track record 
in COPD research. He will be responsible for recruiting patients with 

COPD for the various phases of the development and evaluation of a 
Computerized Adaptive Test for measuring Quality of Life in patients 
with COPD. He is also responsible for recruiting pulmonary experts 
(including himself) during various phases of the project. 

 

 Coordinating investigator 3 Prof. dr. C.A.W. Glas 

Institute University of Twente 

Section Department of Research Methodology, Measurement and Data 
Analysis, Faculty of Behavioral Sciences 

Postal address PO Box 217 

Zipcode + city 7500 AE Enschede 

Telephone 053-4893565 

E-mail C.A.W.Glas@Utwente.nl 

Contribution Prof. Glas is a Psychometrician/Statistician and has ample experience 
in developing questionnaires, both for quantitative purposes as well as 
qualitative purposes. Furthermore, he has already developed a 
computerized adaptive intelligence test and an IRT based Personality 
Inventory. He also teaches several courses in questionnaire 
development at the University of Twente. 

 

1.2 Fin. administration R.A.S. Veldscholten-Masselink 

Grant application for research 
Astma / COPD 
 

Lees vóór het invullen de handleiding grant applications Astma/COPD 

Funderend en Toegepast Onderzoek subsidieprocedure 2012! Om tekst in te vullen: klik in een 

cel in de tabel of in een veld (grijs = is speciaal of begrensd gebied)  

 
 

http://www.hebikcopd.nl/
mailto:j.vanderpalen@mst.nl
mailto:p.vandervalk@mst.nl
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Institute University of Twente 

Position Financial projectadministrator 

Postal address PO Box 217 

Zipcode + city 7500 AE Enschede 

Telephone 053-4892560 

E-mail R.A.S.Masselink-Veldscholten@utwente.nl 

  

 

1.3 
 

Title of project:  (max. 300 characters incl. spaces) 

Dutch Ontwikkeling en evaluatie van een Multidimensionele Computerized Adaptive 
Test voor het meten van Gezondheidsgerelateerde Kwaliteit van Leven in 

patiënten met COPD 

 English Development and evaluation of a Multidimensional Computerized Adaptive Test 
for measuring Health Related Quality of Life in patients with COPD 

 

 

1.4 Time schedule:  

 Start of project 01-09-2012  (dd-mm-yyyy) 

 Duration of project 36 (months) 

 Requested period of 
funding 

from 01-09-2012   (dd-mm-yyyy) till 31-08-2015 (dd-mm-yyyy) 

 

1.5 Requested grant € 250.000 (max. € 250.000,--) (excl. BenchFee) 

 

1.6 Themes in research agenda 

 1. Development and mechanisms 

a.  Genetic etiological factors of asthma and COPD 

b.  The mechanism of increase or decrease of symptoms of asthma and COPD 

c.  The processes of asthma and COPD during life and their mechanisms. 

d.  Factors (environmental and psychosocial) and lifestyles affecting the development 

asthma and COPD. 

 

 2. Care & treatment 

a.  The earliest stages of asthma and COPD and methods to ascertain these stages. 

b.  Possibilities to improve the treatment of asthma and COPD based on individual 

disease characteristics 

 

 3. Prevention 

a.  Interventions to prevent of the development or progression of asthma and COPD 

 

1.7 Korte Nederlandse omschrijving van het project voor algemeen publiek (in lekentaal, max. 
3500 karakters incl. spaties, zie toelichting) 

Aanleiding: In COPD is kwaliteit van leven een belangrijke uitkomst. Dit wordt vaak gemeten met 

papieren vragenlijsten. Dit kost patiënten veel tijd en ze hebben vaak het gevoel dat veel vragen niet 
relevant zijn. 
Een ander nadeel is dat de bestaande papieren vragenlijsten weinig gevoelig zijn in deze patiëntengroep. 
Als men het effect van een interventie of behandeling op verandering in kwaliteit van leven wil meten, dan 
scoren COPD patiënten hierop vooraf al vaak erg hoog. Dit komt omdat ze hun gedrag in de loop van de 
tijd in kleine stapjes aangepast hebben aan een steeds slechter wordende algemene toestand. Hierdoor 

ervaren ze hun kwaliteit van leven wel als goed. Dit wordt vaak versterkt doordat ze niet willen klagen 
over hun gezondheid. Het is dan ook moeilijk om een verbetering te meten als aan het begin zo hoog 
gescoord wordt. Er is dus sprake van een “plafond effect”. Een ander probleem met de huidige 
vragenlijsten is dat die kwaliteit van leven meten in verschillende domeinen (bv vermoeidheid, 
kortademigheid, fysieke activiteit), maar dat ze die domeinen als losstaande onderdelen zien, terwijl 

mailto:R.A.S.Masselink-Veldscholten@utwente.nl
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patiënten ervaren dat die domeinen samenhangen. Ten slotte zijn de meeste kwaliteit van leven 
vragenlijsten niet geschikt om te gebruiken in de behandeling van de individuele patiënt, maar worden ze 
gebruikt om op groepsniveau de effecten van een (nieuwe) behandeling te evalueren. 
Doel: 1) Nauwkeuriger meten van kwaliteit van leven, waarbij een plafondeffect omzeild wordt, 

vragenlijsten sneller ingevuld worden, rekening houdend met de samenhang tussen verschillende 
domeinen van kwaliteit van leven. Dit kan met Computerized Adaptive Testing (CAT). 

2) Onderzoeken of kwaliteit van leven uitkomsten gebruikt kunnen worden voor behandelbeslissingen. 
Aanpak: Met een voorbeeld zal CAT uitgelegd worden. Stel dat men het domein “fysieke kwaliteit van 
leven” wil meten, vóór en na een behandeling. 
 
Vóóraf worden bv de volgende vragen gesteld: 

1 Kunt u een trap oplopen zonder rusten? Ja 

Nu volgt een vraag over een moeilijkere activiteit 

2 Kunt u 10 km wandelen zonder rusten? Nee 

Nu kiest de computer een makkelijkere activiteit 

3 Kunt u 5 km wandelen zonder rusten? Ja 

Dit is nauwkeurig genoeg en dit is het uitgangsniveau van de patiënt. 
 
Na de behandeling krijgt dezelfde patiënt bv de volgende vragen: 

1 Kunt u 5 km wandelen zonder rusten? Ja 

Nu kiest de computer een vraag over een iets moeilijkere activiteit 

2 Kunt u 10 km wandelen zonder rusten? Ja 

Nu volgt een vraag over een veel moeilijkere activiteit 

3  Kunt u 2 km joggen zonder rusten? Nee 

Dit is nauwkeurig genoeg en dit is het eindniveau van de patiënt. 
 
De keuze van elke volgende vraag hangt af van antwoorden op eerdere vragen. Zolang vragen “positief” 
beantwoord worden zullen “moeilijkere” vragen gesteld worden. Hoe “moeilijker” de vraag, hoe minder 

patiënten er positief op zullen antwoorden. Door zo meer spreiding te creëren in scores van patiënten, 
wordt een plafond effect voorkomen. Ook zijn minder vragen nodig dan bij een papieren versie. 
Via statistische technieken (Item Response Theorie) wordt van elke patiënt een score berekend, op basis 
van vragen die toegesneden zijn op de individuele patiënt.  
Bij het meten van kwaliteit van leven worden vragen over meerdere domeinen gesteld. Onze manier van 

meten houdt hier rekening mee, waardoor kwaliteit van leven nog beter gemeten kan worden. 
Ook onderzoeken we of deze manier van meten van kwaliteit van leven bruikbaar is voor het aanpassen 

van de therapie. Dat gebeurt nu bv op basis van longfunctiemetingen, maar kwaliteit van leven lijkt vanuit 
patiëntenperspectief belangrijker dan een iets betere longfunctie. 
De betekenis van de resultaten voor de patiënt: Er is op meerdere terreinen “winst” van CAT: een 
patiënt hoeft maar relatief weinig vragen in te vullen en alle vragen worden als relevant ervaren. Een 
plafondeffect wordt voorkomen en de echte waarde van bv een behandeling op kwaliteit van leven kan 
nauwkeuriger gemeten worden. Het is een eerste stap in de ontwikkeling van een instrument waarmee 

therapie aangepast zou kunnen worden aan de hand van veranderingen in kwaliteit van leven. 

 

2. Description of the project 

2.1 Summary: 

Title Development and evaluation of a Multidimensional Computerized Adaptive Test for 

measuring Health Related Quality of Life in patients with COPD 

Authors J. van der Palen1,2, P.D.L.P.M. van der Valk2, B.P. Veldkamp1, C.A.W. Glas1 

Dept./Institute(s) 1 Department of Research Methodology, Measurement and Data Analysis, Faculty of 

Behavioral Sciences, University of Twente, Enschede, the Netherlands 
2 Department of Pulmonary Medicine, Medisch Spectrum Twente, Enschede, the 
Netherlands 

Keywords (max. 6) COPD, Quality of Life, Computerized Adaptive Testing, Item Response Theory 

Abstract (in English, max. 3500 characters incl. spaces, see guidelines): 

Assessing Health Related Quality of Life (HRQoL) is important in clinical research and clinical practice. 
Standardized questionnaires are available that can assess COPD-specific HRQoL. Notwithstanding their 
clinical relevance and value, however, the current generation of questionnaires has limitations, such as 

the static nature, their length, ceiling effects, and difficulties in computing and interpreting scores. This 
definitely limits their value for monitoring patients in daily clinical practice. Computer-based 
administration methods could strongly facilitate the implementation of HRQoL measurement in research 
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and clinical practice. Therefore, it is time for a new generation of HRQoL questionnaires in COPD. 
Item Response Theory (IRT) provides the opportunity for dynamic or 'adaptive' assessment of HRQoL, 
tailoring questionnaires to individual patients and to estimate outcomes with fewer items without loss or 
even improvements in measurement precision. Using Computerized Adaptive Tests (CATs), based on IRT, 

to measure HRQoL leads to more robust and precise measurement, shorter assessment time, lower costs, 
and it allows real-time scoring and monitoring of HRQoL. It will also avoid ceiling effects. Finally, the CAT 

can also be used to monitor a patient’s HRQoL over time, and detect changes in HRQoL as a result of 
treatment or interventions. 
Therefore, the aim of this project is to develop and evaluate an item bank and a fully functional, 
clinically relevant and psychometrically robust multidimensional CAT for measuring HRQoL in patients with 
COPD, avoiding ceiling effects. The CAT can also be used to monitor a patient’s HRQoL over time, and 
detect changes in HRQoL as a result of treatment or interventions. 

Moreover, if the project is successful, the approach can be used to develop CATs for other important 
outcome domains e.g. asthma in adults or children, and cystic fibrosis. 
 
The project has 3 phases: 
1: Preliminary analyses, currently ongoing  
Identification, evaluation, and revision of existing questionnaire items for a preliminary item bank.  
Using these items the performance and suitability of various (multidimensional) IRT models for evaluating 

HRQoL items will be assessed. A preliminary IRT-calibration will lead to a preliminary calibrated item bank. 
Then, a simulation of CAT assessments and preliminary psychometric evaluations and comparison of 
simulated CATs with traditional questionnaires will be performed.  

2: Development of the item bank 
New candidate items will be collected from available instruments and literature and added to the item 
bank. This will be followed by a qualitative item review, including iterative patient and expert evaluation. 
The final item bank will be reviewed by patients during interviews to assess the content validity of items, 

clarify concepts, and refine language and response options. Questions that survive this process will be 
used for field testing and will be evaluated psychometrically for inclusion in the final item bank for the 
CAT. 
3: Development and evaluation of the CAT 
First the CAT will be programmed and the IRT analyses methods will be added. Subsequently, the CAT will 
be offered to 250 COPD patients from all ages and all cultural backgrounds. The CAT will then also be 

included in various ongoing longitudinal COPD studies. Based on HRQoL data from these ongoing studies, 
collected with conventional questionnaires, and the CAT data, a psychometric evaluation of the CAT will be 
performed. 
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2.2 Question/Aim 

Assessing health-related quality of Life (HRQoL) is important in both clinical research and clinical practice. 
Several standardized questionnaires are available that can be used to assess COPD-specific HRQoL. 

Notwithstanding their clinical relevance and value, however, the current generation of questionnaires have 
various limitations such as the static nature, the length of the current questionnaires, ceiling effects, and most 
cannot be used to tailor treatment to individual patients. Computer-based administration methods could 
strongly facilitate implementation of HRQoL measurement in research and clinical practice. Therefore, it is time 
for a new generation of questionnaires in COPD. Item Response Theory (IRT) provides the opportunity for 

'adaptive' assessment of HRQoL, tailoring questionnaires to individual patients and to estimate outcomes with 
fewer items with improvement in measurement precision. 
Therefore, the aim of this project is to develop and evaluate an item bank and a fully functional, clinically 
relevant and psychometrically robust computerized Adaptive Test (CAT) for measuring HRQoL in patients with 
COPD, avoiding ceiling effects. The CAT can also be used to monitor a patient’s HRQoL over time, and detect 
changes in HRQoL as a result of treatment or interventions.  
An important assumption underlying most IRT models is unidimensionality: the items measure domains 

separately and do not use information from other domains. However, this assumption may not hold for complex 
constructs such as HRQoL, which are very likely to be multidimensional. This project will therefore also 
investigate whether multidimensional IRT (MIRT) models are better suited for reflecting the complex structure 
of HRQoL than unidimensional models. Which HRQoL domains will be included in the CAT will be a result of the 
development of the CAT and cannot be defined in advance. Among the domains that could qualify are those 

that have been identified in various COPD-specific, but also generic QoL questionnaires, including activity, 

breathing problems, breathlessness, coping skills, dyspnea, emotional function, fatigue, impact, mastery, 
mental health, pain, physical function, relationships and sexuality, role limitations, social functioning, 
symptoms, treatment satisfaction, and vitality. This project will use existing pools of questions from these 
existing questionnaires as a starting point, but will also generate more items (and thus potentially more 
domains); during the development of the item bank, a representative sample of patients with COPD will be 
interviewed and new HRQoL items that are relevant to them will be created during this process. It is also very 
well possible that existing items and domains will be removed from the item bank following a qualitative 

iterative item review, including patient and expert evaluation. 
In summary: Using a CAT to measure HRQoL leads to more robust and precise measurement, reduced 
assessment time, and it allows real-time scoring and monitoring of HRQoL. This project will develop and 
evaluate an item bank and a Multidimensional CAT for measuring HRQoL in patients with COPD.  
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2.3 Rationale (max. 21000 characters incl. spaces, see guidelines) 

5a. Rationale: COPD is associated with reduced Health Related Quality of Life (HRQoL), and assessment of 
COPD-specific HRQoL is ubiquitous in COPD research. Examples of HRQoL questionnaires are the Chronic 

Respiratory Disease Questionnaire (CRDQ) (1), the St. Georges Respiratory Questionnaire (SGRQ) (2), the 
Clinical COPD Questionnaire (CCQ) (3), and the Seattle Obstructive Lung Disease Questionnaire (SOLQ).(4) 
 
Although most HRQoL questionnaires have been extensively validated, their use is not without limitations. Many 
of these limitations stem directly from the static nature of the current generation of questionnaires.(5) To be 

able to compare scores within and between patients, the same questions need to be administered to each 
patient at each time-point. This means that a single set of questions should be able to assess the entire 
underlying range of COPD-specific HRQoL (from very good to very poor) and be able to provide sufficient 
measurement precision at all levels in between. Consequently, many questions are usually required to provide a 
questionnaire with both sufficient measurement width and precision. This places a considerable burden on 
patients, who have to complete numerous items, many of which seem irrelevant or redundant to their specific 
situation.  

In practice, shorter questionnaires are favored over longer ones, since the length and complexity of traditional 
static questionnaires limits their use in daily clinical practice and in research, and result in high administration 
costs in clinical trials. The most widely used COPD-specific HRQoL questionnaires are not extremely long, but as 
an effect they do not have enough measurement width and precision. This leads to ceiling and floor effects, 
because in the extreme ranges not enough questions are available. Most prominent in COPD is the ceiling 

effect. When patients participate in a study, they are administered a HRQoL questionnaire at baseline. Often 

they will score relatively high, indicating good HRQoL, because over the years they have adapted their life style 
to their COPD. Following an intervention or treatment, it is then very difficult to obtain even higher scores! This 
lack of change in the HRQoL questionnaire might then erroneously be interpreted as lack of effect of the 
intervention or treatment. 
 
HRQoL encompasses various domains that are measured separately, but patients often experience these 
domains as related in their daily life. Domains that have been identified in various COPD-specific, but also 

generic QoL questionnaires include activity, breathing problems, breathlessness, coping skills, dyspnea, 
emotional function, fatigue, impact, mastery, mental health, pain, physical function, relationships and sexuality, 
role limitations, social functioning, symptoms, treatment satisfaction, and vitality. None of the existing 
questionnaires tapping into these domains use information collected in one domain to estimate HRQoL in 
another domain. If they would and could, HRQoL could be measured with more precision by making use of the 
correlation of domains.  
 

Item Response Theory (IRT) is a paradigm for the design, analysis, and scoring of tests and questionnaires.(6) 
It consists of a family of mathematical models that express the probability of a particular response to a 
question as a function of the person's underlying latent variable being measured, such as physical functioning. 

In educational testing research IRT has long proven its value in improving the measurement properties of 
existing questionnaires, as well as in developing shorter, yet more robust and precise, new measurement 
instruments. (7) IRT has gradually found its way into Patient Reported Outcomes (PRO).(8;9) The Patient 

Reported Outcomes Measurement Information System (PROMIS; http://www.nihpromis.org) has developed 
generic Computerized Adaptive Tests (CATs), based on IRT-calibrated item banks, for outcomes relevant to 
different chronic conditions.(10) In PROMIS there is currently a project on the validation of PROMIS Banks in a 
small group of COPD patients with exacerbations. It should be noted that PROMIS has not yet used 
multidimensional IRT to analyze their domains. Outside PROMIS, IRT in a basic form (Rasch analysis) has also 
been employed in COPD.(2;11) The Rasch model is a one-parameter IRT model. This means that it is a 
relatively “simple” IRT model, which has certain advantages, but the model also poses very stringent criteria; 

as an effect, using this type of analysis in HRQoL settings often leads to the discarding of a lot of items and 
thus relatively small scales. Because HRQoL is a complex construct, it is very likely that a more complex IRT 
model would show better performance. Indeed, a few studies using more complex IRT models to analyze self-
report inventories relevant to COPD have been published. Two examples are: (1) a two-parameter (2-PL) IRT 
model in the development of a COPD and Asthma Sleep Impact Scale (12) and (2)a study investigating a 
Multidimensional (Rasch model) CAT Approach to Dyspnea Assessment.(13)  It should be noted that the sample 
size in the latter study was relatively low (n=292) and this is likely a reason the authors were not able to 

estimate 2-PL MIRT models.  
In summary, there have been several interesting recent developments in the assessment of HRQoL, some of 
which are relevant to the field of COPD, but the existing studies all have important limitations. Among these 
are: small sample size, diagnosis based on self-report, use of measurement models that are likely to be too 
strict, ignoring the multidimensionality likely to be present in HRQoL.  This project will fill the gaps by 
investigating the applicability of various IRT models, including polytomous and multidimensional IRT models, 

and validating the resulting item bank rigorously by using both statistical techniques, and so-called cognitive 
labs, in which in-depth interviews with patients will be employed. 
 
IRT focuses on individual questions (items) instead of sum scores on total scales. Item and person 
characteristics are estimated ('calibrated') separately and expressed in terms of difficulty and ability on a 

http://www.nihpromis.org/
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common scale. This allows for identifying and selecting questions that best measure the entire range of HRQoL 
with optimal precision at all levels in between.  
Also, IRT provides an excellent basis for CATs, where a computer dynamically selects questions from a 
calibrated item bank. Each next question is selected based on the patient’s answers to previous questions, so 

that each patient receives only those questions that are still informative and are needed to achieve a certain 
level of precision. CAT therefore mimics what an experienced clinician would do while assessing a patient, by 
selecting questions at the individual’s level. E.g., when a patient responds positively to a question, this 

indicates a higher HRQoL level. The next item in the test is selected at the new HRQoL level. So, for a 
hypothetical patient, this implies that a more “difficult” item will be selected, that is, an item that is “harder” to 
responds positively to. In the context of HRQoL, it is perhaps easier to think of “difficult” items as those that 
fewer patients respond positively to. After each question, the HRQoL level of the patient will be updated and a 
subsequent item will be selected to be most informative at this new HRQoL level. The CAT will stop when that 
HRQoL level of the patient can be estimated with a  pre-specified level of certainty. Consequently, different 

patients receive different numbers and sets of questions, tailored to their level of HRQoL, but scores can be 
directly compared.  
 
Another important advantage of IRT-based CATs over static questionnaires is that IRT focuses on individual 
questions (items) instead of sum scores. This is highly relevant, but often overlooked. It is questionable 
whether two patients with the same sum score for (a domain of) HRQoL experience the same HRQoL, as sum 
scores can be based on very different answers to the underlying questions. Suppose that two patients both 

have an average score of 4 on the domain shortness of breath of a fictive HRQoL Questionnaire. This score can 
be obtained in various ways:  

 
How much have you been bothered by shortness of breath during the last month in the following situations?  

 Patient 1 

 Extremely 
1 

Very 
2 

A lot 
3 

Quite a bit 
4 

Somewhat 
5 

A little 
6 

Not at all 
7 

Being angry X       

Getting dressed  X       

Walking     X    

Household tasks       X 

Social activities       X 

 

Patient 2 

 Extremely 

1 

Very 

2 

A lot 

3 

Quite a bit 

4 

Somewhat 

5 

A little 

6 

Not at all 

7 

Being angry    X    

Getting dressed      X   

Walking     X    

Household tasks    X    

Social activities   X     

Both patients have the same average score but it is highly unlikely that patients experience the same HRQoL. 
Traditional questionnaires do not distinguish between these different types of patients. These questionnaires 
are therefore also not very useful for monitoring an individual patient’s progress, following an intervention or a 
(new) treatment. 

 
One of the issues we are trying to solve by developing a CAT for HRQoL in COPD, is the trade-off between test 
length and measurement precision. On the one hand, we need high measurement precision in order to find 
small changes in HRQoL, but on the other hand, we need short questionnaires to reduce administration time 
and costs. By applying adaptive item selection in CAT, a reduction of 40 till 50 percent in test length can be 
obtained without any loss in measurement precision. The only requirement for such a reduction is the 

availability of a good item bank. As a rule of thumb, the size of the item bank should be around twelve times 
the test length, where the difficulty levels of the items are evenly distributed over all HRQoL levels. Since we 
know that ceiling effects often occur in HRQoL measurement for COPD patients, we have to make sure that 
enough difficult items will be present in the bank. 
 
Relevant differences between men and women, age categories and various cultural backgrounds can be 
captured in the CAT on HRQoL, because during the development a representative sample of patients with COPD 

will be interviewed to elicit HRQoL items that are relevant to them. Due to the nature of CATs, these many 
different questions can all be included in the item bank. A drawback is that the CAT, like all questionnaires, is 
language specific. For practical reasons, item generation will be in the Dutch language only. Patients do not 
have to be literate or computer literate, because interviews and focus groups will be conducted orally. So, apart 
from patients with COPD that do not speak Dutch, the sample used to elicit and also possibly reduce items will 
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be very representative for the Dutch COPD population. When the CAT is ready to be evaluated in practice, 
patients that have limited or no computer skills will be assisted when they visit the department of pulmonary 
medicine.  
 

In summary, so far no CAT for COPD-specific HRQoL has been developed. We intend to develop a CAT for both 
clinical and research purposes to evaluate the efficacy of interventions in research, but also treatment 
effectiveness, which should be able to help plan individualized COPD treatment. 
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2.4 Preliminary results: 

 
A preliminary item bank has been created using CRDQ(1), SGRQ(2) and CCQ.(3) Data of 1200 COPD patients 

are available from the COPE 1 and 2, and SMOKE studies (AF 98-58, 02-12, 01-67) and the COMIC cohort of 
the department of Pulmonary Medicine of Medisch Spectrum Twente at Enschede. In addition, 600 patients will 
be invited to complete combinations of questionnaires before May 2012 which will facilitate optimal linking of 
the questionnaires and provide us with some initial information regarding anxiety and fatigue symptoms. Three 
hundred patients will answer the SQRQ, CCQ and the Brief Symptom Inventory-53 (BSI 53, with questions on 

psychopathology including anxiety) (14), 150 the SGRQ, BSI 53 questionnaire and the Functional Assessment 
of Chronic Illness Therapy Questionnaire - Fatigue scale (FACIT-F) (15), and 150 patients the SGRQ, CRDQ and 
the FACIT-F questionnaire. 
 
Subsequently, relevant PROMIS domains measuring key symptoms and health concepts, including HRQoL will 
be added to the preliminary item bank.(10;16) Currently, the Dutch PROMIS group is translating the PROMIS 
item banks to Dutch (Caroliene Terwee, personal communication, December 5, 2011). As soon as this process 

has been completed, we will select the domains that are relevant for COPD and administer these to a sample of 
COPD patients, making sure that we will be able to link the data from this sample to the data already present in 
the preliminary item bank. Also, we will collaborate with a research group currently investigating the ability of 
PROMIS items to differentiate between COPD patients that are stable versus those with an exacerbation in a 
small group of patients in the US,(17) which would facilitate a cross-cultural comparison of item parameters for 

a number of PROMIS items in COPD patients (Darren DeWalt, personal communication, August 5, 2011). It 

should be noted that PROMIS has not yet used multidimensional IRT to analyze their domains. Based on the 
outcomes, we will identify gaps in the preliminary item bank that will be filled with new items in phase 2. 
 
The department of Research Methodology, Measurement and Data Analysis, Faculty of Behavioral Sciences, 
University of Twente, has ample experience with developing CATs with IRT. The head of the department, prof. 
dr. Cees Glas is specialized in Psychometrics and Statistics. His dissertation was on "Contributions to Estimating 
and Testing Rasch Models”. He also has degrees in mathematics and is an expert in IRT. He has published 

widely on IRT and CAT.(18-24) Associate professor Bernard Veldkamp is specialized in developing and 
designing CATs in educational and psychological research.(25-32) Their expertise, combined with prof. van der 
Palen’s expertise as an epidemiologist in the field of behavioral research in COPD,(33-40) and dr. van der Valk’s 
expertise as a pulmonologist in COPD research (41-44) will provide an ideal basis for a Post-doctoral candidate 
to make a solid start.  
Apart from excellent knowledge and academic skills such as writing and presenting, the post-doctoral candidate 
should have skills in combining a relevant substantive research question with thorough methodological 

investigation. The candidate should be able to (and preferably have experience with) work together with both 
psychometricians and researchers in the clinical field. The candidate should be eager to obtain publications in 
international journals. Experience with IRT models on the one hand and health-related measurement on the 

other hand, as well international research experience are considered a bonus. 
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2.5 Design and methods:  

 
The primary goal is the development of a comprehensive item bank for patient-reported HRQoL for patients 

with COPD, which will subsequently be used to build a CAT. The project has 3 phases. Phase 1 is currently 
being executed and is not part of the request for funding. 
We will include patients with COPD in GOLD stages II - IV. Based upon input from these patients, experts and 
the published literature, we will focus on as broad a range of domains as possible. Which HRQoL domains will 
be included in the CAT will be a result of the development of the CAT and cannot be defined in advance. 

Domains that have been identified in various COPD-specific, but also generic QoL questionnaires include 
activity, breathing problems, breathlessness, coping skills, dyspnea, emotional function, fatigue, impact, 
mastery, mental health, pain, physical function, relationships and sexuality, role limitations, social functioning, 
symptoms, treatment satisfaction, and vitality. This project will use existing pools of questions from these 
existing questionnaires as a starting point, but more items (and thus potentially more domains) might be 
added, because during the development of the item bank (in phase 2), a representative sample of patients with 
COPD will be interviewed to elicit HRQoL item that are relevant to them. It is also very well possible that 

existing items and domains will be removed from the item bank following the simulation of CAT assessments in 
phase 1 and following a qualitative iterative item review, including patient and expert evaluation in phase 2. 
 
Phase 1: Preliminary analyses, currently ongoing  
A preliminary item bank has been created using CRDQ(1), SGRQ(2) and CCQ.(3) Data of 1200 COPD patients 

are available from the COPE 1 and 2, and SMOKE studies (AF 98-58, 02-12, 01-67) and the COMIC cohort of 

the department of Pulmonary Medicine of Medisch Spectrum Twente at Enschede. In addition, 600 patients will 
be asked before May 2012 to complete combinations of questionnaires to be able to better link the already 
available data of questionnaires. Three hundred patients will answer the SQRQ, CCQ and the Brief Symptom 
Inventory-53 (BSI 53, with questions on psychopathology including anxiety) (14), 150 the SGRQ, BSI 53 
questionnaire and the Functional Assessment of Chronic Illness Therapy Questionnaire - Fatigue scale (FACIT-F) 
(15), and 150 patients the SGRQ, CRDQ and the FACIT-F questionnaire. 
Relevant PROMIS domains measuring key symptoms and health concepts, including HRQoL will be added to the 

preliminary item bank.(10;16) Also, we will collaborate with a research group currently investigating the ability 
of PROMIS items to differentiate between COPD patients that are stable versus those with an exacerbation in a 
small group of patients in the US,(17) which would facilitate a cross-cultural comparison of item parameters for 
a number of PROMIS items in COPD patients (Darren DeWalt, personal communication, August 5, 2011). It 
should be noted that PROMIS has not yet used multidimensional IRT to analyze their domains. 
Phase 1 has three sub-phases:  
1.1 Testing the performance and suitability of various IRT models for evaluating HRQoL items with the 

preliminary item bank.  
Overall, data of approximately 1800 COPD patients are available. We will use unidimensional and 
multidimensional versions of the Generalized Partial Credit Model(45;46) to calibrate the different HRQoL 

domains concurrently. One of the major advantages of M-CAT is that items pertaining to all domains can be 
combined in one bank and the estimates of the domain scores gain in precision through the correlation 
between the domains. That is, precise domain scores can be obtained with relatively fewer items than 

needed when the domains are treated separately.(47) Analyses will be performed using standard software 
packages such as M-plus and Testfact. 

 
1.2 Preliminary IRT-calibration of these available items to establish a preliminary calibrated item bank 
 
1.3 Simulation of CAT assessments and preliminary psychometric evaluations and comparison of simulated 

CATs with traditional questionnaires. Based on data from past and present studies in patients with COPD, a 

distribution of HRQoL levels will be derived. Hypothetical patients are sampled from this distribution and 
their responses to the CAT are simulated. After selection of an item, the response of the hypothetical 
patient is obtained based on the simulated HRQoL level. A patient with a high HRQoL level with have a high 
probability of providing a positive answer, where a low simulated HRQoL level will have a low probability of 
providing a positive answer. In this simulation study it will be tested whether the item bank filled with 
existing items contains enough items at various HRQoL levels. Based on the outcomes, we can identify gaps 
in the item bank and we know what kind of new items have to be developed in phase 2. Besides, it will also 

be tested whether all items are used during CAT administration. Items that are never selected in the 
simulation study are probably off target and/or uninformative. These items can be removed from the item 
bank. 

 
Phase 2: Development of the item bank (2 years) 
2.1 Collection of candidate items from available instruments and literature 

New candidate items will be collected from available instruments and literature (e.g. the Seattle Obstructive 
Lung Disease Questionnaire (4)). Furthermore, in PROMIS there is currently a project on the validation of 
PROMIS Banks with COPD Exacerbations. All these PROMIS banks used in this study will be added to our 
item bank, including information on the time frame of the response requested, the exact wording of the 
item and response options, and any context (e.g., specific instructions) for the respondent to consider when 
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answering the question. Also items generated from individual cognitive interviews with COPD patients and 
focus groups will be added. 
 

2.2 Qualitative iterative item review, including patient and expert evaluation, based on procedures in the 

PROMIS project 
 Once the item bank is populated, items will be assigned to domains through an iterative, multi-step 

process involving at least three experts. Two independent raters will work collaboratively to sort items 

into domains. All discrepancies in the domain allocations made by the two reviewers will be reconciled 
by a third reviewer to ensure consistency across domains. As the number of items (many of which will 
be redundant) that will exist in the library will be large, all items will be reviewed to determine if they 
should proceed through detailed item review/revision/testing. Content experts will systematically 
remove items because of semantic redundancy, availability of a superior alternative, inconsistency with 
domain definition, or vague or confusing language. It is expected that this process will not only reduce 

the number of items, but also result in a limited number of domains. An example is the PhD project by 
S. Nikolaus aimed at developing an item bank for fatigue in rheumatoid arthritis. In the first phase, a 
pool with items measuring different aspects of fatigue was evaluated and classified in domains in a 
Delphi study by rheumatologists, nurses and patients. In a second phase the items and the domains 
were empirically evaluated. Items which functioned poorly were discarded and domains which were 
proved empirically hard to distinguish were combined (Nikolaus, S., Bode, C., Taal, E., Oostveen, A., 
Glas, C.A.W., & van de Laar, M.A.F.J. (2012). Calibration of a multidimensional item bank to measure 

fatigue in rheumatoid patients (submitted for publication)). 
 Qualitative feedback from COPD patients (GOLD II – IV) will be gathered to ensure content validity and 

relevance of the candidate items. Cognitive interviews with patients will be used to examine individual 
items. Focus groups will be used to confirm domain definitions, and to identify new items for the item 
bank. Very likely this will pertain to items to circumvent bottom and ceiling effects.  

 Findings from individual cognitive interviews and focus groups will be provided to the content experts to 
integrate into decision making. 

All new items, developed in phase 2 will be field tested in approximately 1500 patients with COPD to 
identify the psychometric properties. Each patient will only answer a subset of all possible questions, 
and through the use of anchor questions, we will be able to link all questions (per domain) to one 
underlying scale. Medisch Spectrum Twente is part of the SANTEON consortium, which consists of 6 
large hospitals with in total over 4300 beds. The SANTEON hospitals have a formal agreement to do 
research together. It is estimated that MST has more than 2500 outpatients with COPD. In all these six 

hospitals together there will be at least 8000 patients with COPD. By using patients from all these 
hospitals we will also increase the generalizeability of our results.  
Discriminative items will be retained in the final item bank. 

 The final item bank will be reviewed by patients during cognitive interviews to assess the content 
validity of items, clarify concepts, and refine language and response options. For the cognitive 
interviews we plan to use 5 – 10 patients for each subset of 100 questions. 

 

2.3 Final CAT simulation studies 
In this simulation study it will be tested whether the CAT can be used to measure the HRQoL level of all 
patients with enough precision and with an acceptable test length.  

 
Phase 3: Development and evaluation of the CAT (One year) 
3.1 Development of the actual CAT 

In this phase the CAT will be programmed and the IRT analyses methods will be added to the CAT. 

 
3.2 Patient evaluation (face and content validity) and usability testing by COPD patients from the COMIC 

cohort, other studies, and from a random sample 
In MST the CAT will be offered to 250 COPD patients from the COMIC Cohort Study and from general 
practice. These are COPD patients from all ages (no upper age limit) and all cultural backgrounds. The only 
prerequisite is that they can read the Dutch language. This is done to test whether the CAT can be 

successfully administered to these patients who are known to be not very computer literate. When needed, 
help with the computer is available on-site. Also the instructions for the patients will be tested in this way. 
Feedback is collected. We will perform a psychometric evaluation of the CAT, by comparing its psychometric 

properties to HRQoL data collected with conventional questionnaires in the same patient group. 
It is the experience of the department of Pulmonary Medicine, that at present the vast majority of patients 
with COPD is computer literate. Also, the Netherlands is the country with almost the highest density of 
broadband internet. In June 2010 there were 6 million broadband connections on 7,3 million households. In 

2007 91% of the population had access to internet. In previous and present studies in patients with COPD 
we have found that the vast majority of patients with COPD have access to internet. This will clearly 
facilitate collecting data for our research project. Also, this should increase the generalizeability of our 
results.  

 
3.3 Inclusion of the CAT in various ongoing longitudinal COPD studies 

Both the COPE 3 study (AF project 11-61) and the REDUQ study (AF project 08-36) are multicenter 

randomized controlled trials in patients with COPD (including co-morbidities) that are recruiting 
approximately 400 patients. 
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3.4 Psychometric evaluation of the CAT to establish the validity, reliably, measurement precision, and 

sensitivity to change and head-to-head comparison with current questionnaires. 
Based on HRQoL data from the COPE 3 study and REDUQ study, collected with conventional questionnaires, 

and the CAT data we will be able to perform a psychometric evaluation of the CAT. 
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2.6 Timetable and deliverables: 

The project has three research phases and will also have three deliverables. 
 

Phase 1: Preliminary analyses, currently ongoing: 01-06-2011 – 31-08-2012 
Deliverable 1: A preliminary calibrated item bank, based on items from existing questionnaires.  
 
Phase 2: Development of the item bank: 01-09-2012 – 31-08-2014 
2.1 Collection of candidate items from available instruments and literature 

New candidate items will be collected from available instruments and literature. These items will be added to 
the item bank. Also items generated from individual cognitive interviews with COPD patients and focus groups 
will be added. 
2.2 Qualitative iterative item review, including patient and expert evaluation, based on procedures in the 

PROMIS project 
 Items will be assigned to domains and content experts will systematically remove items because of 

semantic redundancy, superior alternatives, inconsistency with domain definition, or vague or confusing 

language.  
 Qualitative feedback from COPD patients will be gathered to ensure content validity and relevance of 

the candidate items. Cognitive interviews with patients will be used to examine individual items. Focus 
groups will be used to confirm domain definitions, and to identify new items for the item bank.  

 All new items will be field tested in approximately 1500 patients with COPD to identify the psychometric 

properties. Discriminative items will be retained in the final item bank. 

 The final item bank will be reviewed by patients during cognitive interviews to assess the content 
validity of items, clarify concepts, and refine language and response options.  

2.3 Final CAT simulation studies 
In this simulation study it will be tested whether the CAT can be used to measure the HRQoL level of all 
patients with enough precision and with an acceptable test length.  
Deliverable 2: A final calibrated item bank. 
 

Phase 3: Development and evaluation of the CAT: 1-09-2014 – 31-08-2015 
3.1 Development of the actual CAT 

In this phase the CAT will be programmed and the IRT analyses methods will be added to the CAT. 
3.2 Patient evaluation and usability testing  

In MST the CAT will be offered to 250 COPD patients from the COMIC Cohort Study and from general 
practice. Also the instructions for the patients will be tested. We will perform a psychometric evaluation of 
the CAT, by comparing its psychometric properties to HRQoL data collected with conventional 

questionnaires in the same patient group. 
3.3 Inclusion of the CAT in various ongoing longitudinal COPD studies 

Both the COPE 3 study (AF project 11-61) and the REDUQ study (AF project 08-36) are multicenter 

randomized controlled trials in patients with COPD (including co-morbidities) that are recruiting 
approximately 400 patients. 

3.4 Psychometric evaluation of the CAT to establish the validity, reliably, measurement precision, and 

sensitivity to change and head-to-head comparison with current questionnaires. 
Based on HRQoL data from the COPE 3 study and REDUQ study, collected with conventional questionnaires, 
and the CAT data we will be able to perform a psychometric evaluation of the CAT. 

Deliverable 3: A psychometrically evaluated CAT. 
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2.8 Potential applications or follow-up studies: 

 
The aim of the proposed project is to develop an application (a Computerised Adaptive Test on Health Related 

Quality of Life for patients with COPD) to measure quality of life in a new way. The application will be 
immediately available to the community at large. A potential follow-up project could be the development of an 
internet-based version of the CAT and a translation into various languages. 
Also, the framework that has been used to develop the CAT on HRQoL in COPD, can be used to develop CATs 
for other chronic pulmonary diseases, such as asthma (in adults or children) or Cystic Fibrosis. For these 

projects new funding will be applied for once the COPD project is well underway. 
 
 



 17 

 

2.9 Relevance of the research proposal (describe in max. 450 characters incl. spaces per 
item): 

2.9.1 Does the proposal contribute to the goals and mission of the Asthma Foundation?  

This project contributes in 3 ways:  

1) For patients completing HRQoL questionnaires the burden will be diminished, because a CAT 
reduces the number of questions and completion time, and from the patient’s perspective only 
relevant questions are asked 

2) The CAT enables adequate and efficient measuring of HRQoL and circumvents ceiling effects 
3) The CAT provides possibilities to improve the treatment of  COPD patients based on their 

individual HRQoL 

 

 

2.9.2 Relevance from a patients’ perspective: please see the guidelines for further clarification 

a. Patient information and communication 

Besides scientific publications, also lay publications will be made. We will present the results in our 2-
monthly radio column at Radio Oost, a large regional broadcasting organisation. Also, all patients (>2000) 
that participate in this project will receive a summary of the results of the project. Finally, we will actively 
co-operate with Zorgbelang Overijssel to develop a strategy for dissemination of the CAT among health 
care providers. 

 

b. How will patients be actively involved in the accomplishment of the experimental part of the project?  

Patients will provide input on development and selection of questions for the CAT, through interviews and 
focus groups.  The final item bank will be reviewed by patients during cognitive interviews to assess the 
content validity of items, clarify concepts, and refine language and response options. The patients will 
decide on the final item bank.  With Zorgbelang Overijssel we will disseminate the CAT among health care 
providers. 
 

c.  Describe again to which extent and how the results contribute to the wishes and needs of patients 

For patients completing HRQoL questionnaires the burden will be diminished, because a CAT reduces the 
number of questions and completion time, and from the patient’s perspective only relevant questions are 

asked. Also, the CAT enables adequate and efficient measuring of HRQoL and circumvents ceiling effects. 
Finally, the CAT provides possibilities to improve the treatment of  COPD patients based on their individual 
HRQoL. 
 

 

 

2.9.3 Knowledge and insight 

The project will contribute to knowledge with regard to measuring HRQoL in COPD more efficiently and 
without a ceiling effect. It will also lead to a tool that can be used to tailor treatment, based on changes in 
HRQoL. Subsequently, the same procedures can be followed for developing a similar CAT in e.g. asthma in 
adults and children. 

 

 
 

2.9.4 Knowledge utilization 

The final deliverable of this project is a fully functioning CAT on HRQoL in COPD, which can immediately be 

used in the Netherlands, for research purposes, and also in clinical care to tailor treatment based changes 
in HRQoL. A relatively small project can adapt this CAT to an internet–based platform. Subsequently, the 
CAT should be translated into other major languages and culturally validated. 
 

 
 

2.9.5 Has medical technology assessment been taken into account? 

This is not applicable to this project. 
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2.10 Experiments involving human subjects and/or animals 

a. Are experiments carried out on healthy subjects?  (yes)  (no) If yes, # :       

b. Are patients involved in experiments?  (yes)  (no) If yes, # :       

c. If 'yes':  

Has the local medical ethics 
committee approved the proposed 
study 

 (yes)  (no)  (submitted)  (not required) 

The assessment of the committee  (is enclosed)  (will be forwarded) 

The committee's approval is not required because this project does not place a considerable 
burden on patients. In general, questionnaire 
research does not need approval of a medical 

ethics committee. This has been confirmed by 
METC Twente. 

d. Are experiments carried out on 

animals? 

 (yes)  (no)  (submitted)  (not required) 

e. Species of experimental animals:       

f. Number of involved annually:       

g. If 'yes': 

Has the local committee for 
experiments on animals approved 
the proposed study? 

 (yes)  (no)  (submitted)  (not required) 

The assessment of the committee  (is enclosed)  (will be forwarded) 

The committee's approval is not required because       

h. For this project the Law on Medical Examination of the 

Populace is applicable: 

 (yes)  (no) 

i. Code proper use: we declare to act up to the ‘Code Proper 
Secondary Use of Human Tissue’ by the FMWV 

 (yes)  (not applicable) 
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2.11 Persons involved in project 

 
Participants: 

 
 
name (with academic degree) 

 
 
dept./institute 

 
source of 
funding 

hours/ 
week in 
this 

study 
active requested 

  Prof. J. van der Palen (PhD) Dept. Of Research 
Methodology, Measurement 
and Data Analysis, 

University of Twente / Dept. 
of Pulmonology, Medisch 
spectrum Twente 

UT/MST 4 

  P.D.L.P.M. van der Valk (PhD) Dept. of Pulmonology, 
Medisch spectrum Twente 

MST 2 

  Prof. C.A.W. Glas (PhD) Dept. Of Research 

Methodology, Measurement 
and Data Analysis, 
University of Twente 

UT/MST 2 

  B.P. Veldkamp (PhD) Dept. Of Research 

Methodology, Measurement 
and Data Analysis, 
University of Twente 

UT/MST 2 

  N.N. (Programmer) Dept. Of Research 
Methodology, Measurement 
and Data Analysis, 
University of Twente 

Asthma 
Foundation 

9 hrs for 
2 years 

  N.N. (Postdoctoral Researcher) Dept. Of Research 
Methodology, Measurement 
and Data Analysis, 
University of Twente 

Asthma 
Foundation 

38 
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3. Background of  the project 

3.1 Line of investigation:  The research group at the department of Pulmonology at 

Medisch Spectrum Twente (P. van der Valk & J. Van der Palen) 
has accumulated vast experience in studying and implementing 
behaviour modification therapies in patients with obstructive 

lung disease in the last 19 years. Besides self-management, 
self-treatment of exacerbations, and smoking cessation 
programmes, community based reactivation programmes for 
patients with COPD have been an important spearhead. In all 
these projects Quality of Life has been a primary outcome 
variable. We have used various quality of life questionnaires 
during all these years and almost invariably we ran into ceiling 

effects, meaning that patients reported a good quality of life at 
baseline. This led to very small opportunities for improvement, 
when measuring quality of life with static questionnaires.  
The department of Research methodology, Measurement, and 
Data Analysis at the University of Twente has a very strong 
psychometric background in educational and testing research. 
Two of their research lines are developing better Item 

Response Theory models (C.A.W. Glas) and improving Item 
Bank Construction and translating this into Computerised 
Adaptive Tests (C.A.W. Glas & B.P. Veldkamp). 
The current study combines the strengths of both departments 
 

   

3.2 Collaboration with other research 
groups in this line of investigation:  

The project involves the research group of the department of 
Pulmonology at Medisch Spectrum Twente, Enschede and the 
research group at the department of Research methodology, 
Measurement, and Data Analysis at the University of Twente, 
which makes this a truly multidisciplinary cooperation of 
pulmonologists, epidemiologists, statisticians and 
psychometricians. 

We anticipate that we will have more than enough patients with 
COPD in Medisch Spectrum Twente to be able to do the study. 
However, we will also involve patients from other hospitals for 
purposes of generaliseability. Medisch Spectrum Twente is part 

of the SANTEON consortium (www.santeon.nl), in which six 
large hospitals have a formal agreement to do research 
together.  

 

   

3.3 Related projects in which applicant 
or principal investigator is involved:  

Currently there are four projects running where we measure 
quality of life: the CHEST study (AF project 07-38), the REDUQ 
study (AF project 08-36), the COPE 3 study (AF project 11-61), 
and the COMIC cohort study. 

 

   

3.4 Recent publications of applicants 
related to the proposed study 
(max. 10):  

(1) Siemons L, ten Klooster PM, Taal E, Kuper IH, van Riel 
PC, van de Laar MA, Glas CAW. Validating the 28-th 
tender joint count using item response theory. J 
rheumatol 2011;38:2557-2564 

(2) Holman R, Lindeboom R, Glas CA, Vermeulen M, De 

Haan RJ. Constructing an item bank using item 
response theory: The AMC Linear Disability Score 
Project. Health Services and Outcomes Research 
Methodology 2011;4:19-33 

(3) Glas CAW. Item parameter estimation and item fit 
analysis. In: van der Linden WJ, Glas CAW, editors. 
Elements of Adaptive Testing. New York: Springer; 

2010. p. 269-88 
(4) Veldkamp BP, Verschoor AJ, Eggen TJHM. A multiple 

objective test assembly approach for exposure control 
problems in Computerized Adaptive Testing. Psicologica 

http://www.santeon.nl/
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2010;31:335-55 
(5) Veldkamp BP. Bayesian item selection in constrained 

adaptive testing using shadow tests. Psicologica 

2010;31:149-69 
(6) Makransky G, Glas CAW. Bootstrapping an Item Bank: 

An Automatic Online Calibration Design in Adaptive 
Testing. Journal of Applied Testing Technology 
2010;11:1-27 

(7) Barrada JR, Veldkamp BP, Olea J. Multiple maximum 

exposure rates in computerized adaptive testing. 
Applied Psychological Measurement 2009;33:58-73 

(8) Effing T, Kerstjens H, van der Valk PD, Zielhuis G, 
van der Palen J. (Cost)-effectiveness of self-treatment 
of exacerbations on the severity of exacerbations in 
patients with COPD: the COPE II study. Thorax 2009 
Nov;64(11):956-62 

(9) Bourbeau J, van der Palen J. Promoting effective self-
management programmes to improve COPD. Eur Respir 
J 2009 Mar;33(3):461-3. 

(10) van der Linden WJ, Glas CAW. Computerized Adaptive 
Testing. Theory and Practice. Dordrecht: Kluwer 
Academic Publishers, The Netherlands; 2000 
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4. Requested grant 

4.1 Personnel  

name + function salary scale % fte year 1 year 2 year 3 year 4 total 

Postdoctoral researcher S11-5 1 € 70.883 € 72.355 € 73.859  € 217.097 

Programmer S9.3 NWP-
HBO 

0,25   € 14.948 € 15.302  € 30.249 

        

        

        

        

        

        

        

        

        

total €   € 70.883 € 87.303 € 89.161  € 247.346 

  

4.2 Materials 

a. specification: year 1 year 2 year 3 year 4 total 

Licence fees for questionnaires € 1327 € 1327   € 2654 

      

      

      

      

      

      

      

      

      

b. experimental animals: 

      

      

      

      

      

      

c. equipment:      

 purchase price depr. 
year 1 

depr. 
year 2 

depr. 
year 3 

depr. 
year 4 

total 
depr. 

       

       

       

       

       

       

       

       

 total € a + b + c € 1327 € 1327   € 2654 
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4.3 Bench Fee  

Specification year 1 year 2 year 3 year 4 Total 

Conference visits  € 1000 € 1000 € 1000  € 3000 

Publication costs in Open Access journals  € 1000 € 1000  € 2000 

      

      

      

      

      

      

      

      

Total € € 1000 € 2000 € 2000  € 5000 

 

4.4 
 
 

Total 4.1 - 4.3 

(transfer total to 1.5) year 1 year 2 year 3 year 4 Total 

Total €      

 € 73.210 € 90.630 € 91.161  € 255.000 
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5. Why is financial support essential? 

5.1 Personnel: 

The Postdoctoral researcher is necessary for day to day management of the study, including recruiting 
patients for in-depth interviews, focus group meetings and to complete questionnaires. Given the 

complexity of the project it does not seem feasible to do this project with a PhD student.  
The programmer is necessary for programming the on-line questionnaires for data collection, and for 
programming the CAT and integrating the IRT models into it. After the first tests it needs to be fine-tuned 
and the lay-out needs to be made definite. 
 

 

5.2 Materials / experimental animals/ equipment: 

To be able to use the questionnaires for item selection, it is foreseen that for some questionnaires licence 
fees will be charged. 
 

 

5.3 Bench Fee: 

The bench fee will be used to pay for conference visits and publication costs in Open Access journals. 

 

 

5.4 Other sources of funding: 

a. If a previous grant was submitted please mention the projectnumber. 

A previous grant was submitted to the Dutch Asthma Foundation in 2011 (AF projectnr 3.4.11.004). It 
ended at position 5 and therefore did not receive a high enough priority for funding. 
 

b. Does the applicant or principal investigator receive financial support for this project from other funding  
organisation(s)? 
      (yes)  (no)  

c.  If 'yes', from which organisation(s) and which project number? 

 
 

 

d.  Has this application been submitted to other funding organisation(s), or is this being contemplated? 
      (yes)   (no) 

e. If 'yes', from which organisation(s)? 
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6. Signatures 

6.1 Persons involved in the project (informed consent) 

 Name Signature Date  
(dd-mm-

yyyy) 

1. Job van der Palen 

 

  

2. Paul van der Valk 

 

  

3. Cees Glas 
 

  

4. Bernard Veldkamp 
 

  

5.  

 

  

6.  
 

  

7.  
 

  

8.  
 

  

9.  
 

  

10.  
 

  

6.2 Persons responsible for the project 

 Coordinating investigator(s): 

 

Signature Date  

(dd-mm-
yyyy) 

 Job van der Palen 
 

  

 Paul van der Valk 
 

  

  
 

  

 Head of the department/organisation: 
(if applicable, see guidelines): 

Signature Date 
(dd-mm-
yyyy) 

Name Dr.ir. J.F.C. Verberne 
 

  

Position Directeur Bedrijfsvoering 

 

  

Institute Faculteit 
Gedragswetenschappen, 
Universiteit Twente, Enschede 

  

 


