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Abstract
Th is study was conducted to cross-nationally test the European DISABKIDS health 
related quality of life (HRQoL) instrument in a population of children and adolescents 
with asthma. Th e European DISABKIDS HRQoL instrument was developed through 
a step-by-step cross-national process. Th ere is a core chronic generic module, with 37 
items, covering 6 domains (Independence, Limitation, Emotion, Social inclusion, Social 
exclusion and Medication). In addition there are seven condition-specifi c modules, of 
which one is an asthma module that consists of 11 items and has 2 domains (Impact and 
Worry). Both DISABKIDS modules were tested in 7 countries within Europe on a total 
sample of 405 children and adolescents with asthma. Th e internal consistency for all the 
domains was between 0.66 and 0.85. Domain test-retest correlations were between 0.71 
and 0.82, indicating good retest reproducibility. Th e correlation of the domains with 
the validation questionnaires was variable. Th e domain scores diff erentiated between 
asthma severity scores. Th e domain results diff er systematically between countries but 
this has no signifi cant eff ect on the validity of the instrument. Th e DISABKIDS HRQoL 
instrument is unique in being developed cross-nationally and in a modular structure. Th e 
psychometric properties of the DISABKIDS chronic generic and asthma-specifi c modules 
are suffi  cient for HRQoL assessment in children and adolescents with asthma.

Introduction
Asthma is the most common chronic medical condition among children, but the 
prevalence of asthma varies greatly, with up to a 20-fold diff erence between some 
countries. An average of 17 % of the children in Western Europe report wheezing and 
13% have had asthma 1. 

Children with asthma can experience limitations or impairments in various aspects of 
their life. Having asthma can lead to restrictions in activities 2-4, emotional problems 5,6, 
behavioural problems 6,7, adjustment diffi  culties 7, feelings of depression 5, a fear of being 
rejected by peers due to being "diff erent" 8, lower perceived well-being 2, anxiety 3,9 and 
family stress 10,11. In general asthma can be kept under control through pharmacological 
therapy and the avoidance of triggers that infl uence the asthma symptoms 12,13. However, 
there are still indications that the health related quality of life (HRQoL) of children with 
asthma is decreased compared to their healthy peers 2,14. It is therefore found crucial that, 
next to the medical treatment of a child with asthma, attention is paid to the child's 
HRQoL.

HRQoL information can help to assess the impact of a chronic medical condition on the 
daily life of a child and his or her family 15-17. It can make clinicians aware of how the child 
perceives his or her illness. Consequently the increasing importance of HRQoL assessment 

A good quality of life can be said to be present when the hopes of an individual are 
matched and fulfi lled by experience (K.C. Calman, 1984).
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in paediatric health care and research also makes it a new parameter in evaluating children 
with asthma.

In the last few decades there has been an increase in the development and testing of various 
paediatric HRQoL questionnaires 18,19. Examples of some asthma-specifi c questionnaires 
are the Pediatric Asthma Quality of Life Questionnaire (PAQLQ) 20, the Childhood 
Asthma Questionnaire (CAQ) 21,22, the Life Activities Questionnaire for Childhood 
Asthma 23 and the Pediatric Quality of Life – Asthma module (PedsQLTM asthma module) 
24. Most of these questionnaires have been developed through a sequential approach, where 
the questionnaire was developed in one country and it has been translated into other 
languages 25. Consequently, these translated questionnaires may need to be adapted due to 
diff erent cultural or lifestyle aspects in certain countries, e.g. problems riding a bike may 
not be as relevant in Greece as they are in the Netherlands 26,27. Developing a questionnaire 
in several countries through a simultaneous approach would diminish this problem and 
create the advantage of a cross-national questionnaire 28. However, there have been only 
a few attempts to develop a HRQoL questionnaire in several countries simultaneously 25. 
Th e WHOQOL questionnaire is a well-known example but this is a generic questionnaire 
and is only for use in adults 29. 

With the exception of the PedsQLTM, multi-language HRQoL paediatric questionnaires are 
either generic or condition-specifi c. Having both generic and condition-specifi c modules 
has the advantage of collecting information that can be compared with other illness groups 
and at the same time collecting specifi c data for a certain condition. Yet, until now, there 
was no questionnaire that combined a generic module, applicable to living with a chronic 
medical condition, with a condition-specifi c module. Th e DISABKIDS project's aim 
was to develop a cross-national paediatric HRQoL instrument simultaneously in several 
countries and at the same time developing a chronic generic and several condition-specifi c 
modules.

Th e aim of this paper is to evaluate the psychometric properties of the cross-nationally 
developed DISABKIDS HRQoL instrument in a population of children and adolescents 
with asthma in Europe. Th e results are a part of the DISABKIDS project conducted to 
develop and psychometrically test the DISABKIDS HRQoL instrument for several chronic 
medical conditions. 

Material and Methods
Th e DISABKIDS project 
Th e European DISABKIDS project is a collaboration of eight research institutions in seven 
European countries (Austria, France, Germany, Greece, the Netherlands, Sweden and the 
United Kingdom) and aims at cross-nationally developing a European HRQoL instrument 
for children (aged 8-12) and adolescents (aged 13-16) with a chronic medical condition 30. 
Chronic conditions included in the project were asthma, juvenile idiopathic arthritis (JIA), 
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atopic dermatitis, cerebral palsy (CP), cystic fi brosis (CF), diabetes and epilepsy. Th e fi nal 
instrument should represent the child and adolescent's view by including aspects that are 
important to them, be multidimensional, cross-nationally applicable, valid and reliable. 
Central to the development is the bottom-up construction. Th is means that the children 
and adolescents with a chronic medical condition were involved in the development of the 
instrument by identifying the HRQoL aspects that they found important in their lives. 
However, what is new about the development of this paediatric HRQoL instrument is not 
so much the bottom-up construction, as the cross-national step-by-step process and the 
modular structure.

Instrument development
Focus groups and interviews were conducted with children, adolescents, their parents and 
health care professionals in all participating DISABKIDS countries to identify relevant 
HRQoL aspects from their perspective. Collected statements generated through these focus 
groups formed the basic item pool in which the common working language was English. 
Item selection was performed through redundancy scoring, item writing and card sorting 
31,32. Applied methods and results have been described elsewhere 33. Th ese items were 
then translated to the appropriate languages following established guidelines (forward-
backwards translations) 26. Th e DISABKIDS modules were tested in a pilot study (n=360). 
Th is included a cognitive interview in which the meaning of each national item was 
described by children and adolescents with the diff erent chronic medical conditions and 
were internationally compared to assure similar meaning. Th e fi nal DISABKIDS modules 
and domains were constructed through psychometric analyses and Rasch modelling using 
the fi eld study data (n=1152) 33. 

Th e fi nal DISABKIDS instrument
Th e fi nal European DISABKIDS instrument is a multi-module HRQoL questionnaire 
for children and adolescents with a chronic medical condition. Th e instrument, when 
used for one of the seven medical conditions, consists of two modules (Box 1). Th e fi rst 
is a chronic generic module, which is applicable to all children and adolescents with a 
chronic condition regardless of the specifi c nature of their disease. Th is module consists of 
37 items, which covers 6 domains (Independence, Limitation, Emotion, Social exclusion, 
Social inclusion and Medication). Th e second part consists of a series of condition-specifi c 
modules (e.g. asthma, JIA, atopic dermatitis, CP, CF, diabetes and epilepsy). All condition-
specifi c modules consist of an 'Impact' domain and a complementary domain. Th e 
asthma-specifi c module consists of 11 items that form two domains (Impact and Worry). 
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Children and adolescents are asked to think about a 4-week time frame and score each 
item on a 5-point Likert scale (1= never to 5 = always). Th e mean score of each domain 
forms a domain score. Th ere is also a parent proxy version that consists of similar 
questions, but in the third-person tense. While the chronic generic module creates the 
opportunity to compare between diff erent conditions, the condition-specifi c module 
should supply the clinician with more specifi c disease information 34-36. Both modules can 
be used in conjunction with each other. 

Validation measures
Integrated in the study were standard HRQoL instruments with a known relationship to 
HRQoL, including the Dutch DUX-25 (in the Netherlands and Sweden) and the German 
KINDL (in Austria, Germany and Greece). Th e DUX is a 25-item HRQoL questionnaire 
with four domains (Emotional, Home, Social and Physical) 37. Th e KINDL is a HRQoL 
questionnaire with 24 items in 6 domains (Physical well-being, Emotional well-being, 
Self esteem, Family, Friends and Everyday function) and a 6-item disease module 38,39. 
Sociodemographic and clinical items were also included, assessing age, gender, ethnicity, 
education, missed schooldays and asthma severity. 

Asthma severity
Several classifi cations have been developed for asthma severity in recent years 12,40-43. In 
daily practice asthma severity is frequently based on a combination of several parameters, 
including symptom frequency and severity, use of medication, physical limitations and 
pulmonary function tests 12,44. Sometimes these parameters are combined with school 
or work absences, daily activities and use of health care facilities 5,45,46. Severity was 
evaluated in several ways in the DISABKIDS project. Information was collected from the 
parents, the child and adolescent, and the clinician. Th ere were single items, for children, 
adolescents and parents, assessing general health ('In general, how would you say your 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISABKIDS Instrument

Chronic Generic Module

Independence Limitation Emotion

Social Exclusion Social Inclusion Medication

Asthma Specifi c Module

Impact Worry

Psychometric properties of the DISABKIDS instrument

Box 1. Th e DISABKIDS instrument: the chronic generic module with 6 domains and in this 
example the asthma-specifi c module with its two domains.
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health is?') and disease severity ('How severe was your asthma during the last year?'). 
Parents were also asked to complete a symptom checklist for asthma severity based on a 
scale by Rosier (1994) 40. Clinicians rated asthma severity through a single item ('How 
would you rate this child’s asthma severity?') and a short questionnaire, in which the 
calculated score was based on questions concerning symptoms, medication and lung 
function 47.

Asthma fi eld study population
Th e studied population consisted of children and adolescents with asthma and their 
parents. Participants were recruited through clinicians from paediatric clinics in all 
seven participating European countries. Children and adolescents were selected on the 
basis of: (a) their age being between 8-12 and 13-16 years, (b) diagnosed with asthma 
by a paediatrician, (c) ability to understand and read the questionnaire in the countries' 
national language, (d) absence of co-morbidity. 

Field Procedure
Between April and July 2003, families were sent an information letter asking them to 
participate in the DISABKIDS study. Th e DISABKIDS instrument and additional 
questionnaires were administered to children and adolescents with asthma by an 
interviewer on the day of a doctor's appointment. If necessary the questionnaire was taken 
home to be completed. Th e parents completed the proxy version of the questionnaires at 
the same time, which also included the asthma severity rating. In addition questionnaires 
were posted to families who were not seen at the medical centres. Clinicians were also 
asked to complete a questionnaire, which included diagnosis, co-morbidity, development 
and disease severity. In each country the questionnaires were administered in the native 
language. All participants were asked to complete retest questionnaires at home 2 weeks 
later and to report if any major events had happened in the meantime and whether this 
was positive or negative. Where necessary a reminder phone call was made to stimulate the 
return of the retest. Th e European commission and each of the Medical Ethics Committees 
in the participating study centres approved the study. Informed consent was obtained from 
all participating families.

Statistical analysis
Th e Statistical Package for Social Sciences (SPSS 10.0; SPSS Inc., Chicago, IL) was 
used for the data analyses. Each country entered the anonymised data into a database 
to protect confi dentiality and meet data protection requirements. Descriptive statistics 
were used to describe the range of responses to each question (variability) and the 
distribution of the domain scores (mean, SD). Further analyses focused on domain scores 
rather than individual item scores. Domain scores were obtained by adding item scores 
within domains and were only calculated if at least 70% of the items in the domain 
were completed. Th e scores were transformed to a linear scale from 0-100 to make 
comparisons between the domains possible in which higher scores indicate a better quality 

chapter 7

112



of life. Th e statistical level of signifi cance was set at 0.01 in each analysis. Th e reliability, 
reproducibility, convergent validity and discriminant validity of the chronic generic and 
condition-specifi c domains were calculated.

Th e Cronbach's alpha (α) coeffi  cient was used to measure the extent in which items within 
each domain correlate with each other to form a multi-item domain and how well the 
items within a domain fi tted together as a single construct. An α coeffi  cient of 0.70 or 
higher is considered acceptable for questionnaire validation, whereas an α of 0.90 or above 
is considered necessary for individual or clinical decision making 48,49. Th e reproducibility 
was measured through a test-retest procedure. Th e DISABKIDS domains were correlated 
to existing HRQoL questionnaires (convergent validity) and parameters of asthma severity 
(discriminant validity) to assess the validity. Th e convergent validity was evaluated by 
calculating the Spearman's correlation coeffi  cient between the DISABKIDS domains and 
the domains of the KINDL and the DUX-25 questionnaires. Th e discriminant validity 
was assessed with the spearman's correlation coeffi  cient to explore the instrument's 
ability to distinguish levels of disease severity. Th e factors that were expected to infl uence 
the HRQoL were child and parent reported disease severity, last asthma attack, missed 
schooldays and clinician reported severity. Th e expectation was that children and 
adolescents with more severe asthma or missed school days would score lower on the 
domain scores and have a poorer HRQoL score. 

Results
Respondents
Data were obtained from eight medical centres in the seven participating countries; Austria 
(AU), Germany (DE), Greece (GR), France (FR), the Netherlands (NL), Sweden (SW) 
and the United Kingdom (UK). Th e sample consisted of 405 children and adolescents 
who completed the questionnaires. Th eir age ranged between 8 and 17 years (mean age 
11.4 years, SD=2.47): 66% were children (aged 8-12) and 34% adolescents (aged 13-17). 
Th e percentage of boys in the sample was 59%. Th ree hundred eighty two parents (85% 
mothers) participated in the study. Just over half of the questionnaires were completed 
in the clinic (51%), and the remainder were completed at home. Table 1 displays the 
demographic characteristics of the study sample. 
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Characteristics Total 
(n=405)

AU
(n=30)

DE
(n=42)

GR
(n=38)

FR
(n=37)

NL
(n=133)

SW 
(n=75)

UK 
(n=50)

%
Gender
Male
Female
Age
8-12
13-16
Ethnicity
Born in own country
Born in other country
Education
Primary school
Sp. primary school*
Secondary school
Sp. secondary school*
Other
General Health†
Excellent
Very good
Good
Fair
Poor

100

59
41

66
34

96
4

51
11
35
1
2

12
28
40
19
1

7

57
43

63
37

90
10

42
.
55
3
.

20
43
20
17
.

10

55
45

71
29

93
7

34
.
66
.
.

10
19
52
19
.

9

66
34

74
26

100
.

68
8
3
.
21

18
37
32
10
3

9

57
43

53
47

95
5

34
49
14
3
.

11
22
46
22
.

33

54
46

73
27

97
3

70
1
29
.
.

5
16
49
29
1

19

68
32

55
45

95
5

29
29
42
.
.

24
41
29
5
1

12

60
40

62
38

98
2

50
.
46
4
.

4
35
40
19
2

Asthma severity
When asked how severe their asthma had been in the last year (single question), 27% 
of the children and adolescents rated not severe, 34% a little, 23% average, 12% said 
quite severe and 4% rated their asthma as bad (not shown in a table). Eleven percent 
of the children and adolescents reported having an asthma attack in the last week and 
62% had missed one of more school days due to asthma in the last year. Th e parent and 
clinician asthma severity scores are presented in table 2. Th e parents' severity score, based 
on Rosier's (1994) 40 asthma symptom checklist, correlated 0.55 with the child's severity 
rating (single question) and 0.37 with the clinicians' questionnaire 47. Th e correlation 
between both the clinicians' ratings (single item and short questionnaire) was 0.75, the 
correlations between the clinician and the child/adolescent or parent severity scores varied 
between 0.29 and 0.46. 

chapter 7

Table 1. Demographic characteristics of the children and adolescents in the DISABKIDS 
asthma sample in percentages (n= 405).
* Sp. = special 
† Assessed by the child and adolescent
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Severity Parent asthma symptom 
checklist 40 (n=382)

Clinician single severity 
question (n=246)

Clinician severity 
questionnaire 47 (n=255)

Low
Mild
Moderate
Severe

43
28
20
9

21
42
35
2

20
45
32
3

Descriptives
Th e percentage of missing items was low, <2.5% in the chronic generic module and <3.2% 
in the asthma-specifi c module. Th e mean domain scores, which were computed on a 
linear scale from 0-100, ranged from 65 to 89, in which a higher score represents a higher 
HRQoL. Th e percentile distributions show that the domains were slightly skewed, that 
the fl oor eff ects were minimal (% with a domain score of 0) but that there were substantial 
ceiling eff ects (% with a domain score of 100), especially for the chronic generic 'Social 
exclusion' domain. Th ere were no signifi cant diff erences between the domain scores for 
questionnaires that were completed in the clinic or at home. Th e Cronbach's alpha (α) 
coeffi  cient was determined to assess the internal consistency reliability of the DISABKIDS 
domains. Th e α coeffi  cient for the chronic generic domains ranged from 0.66 to 0.85. For 
the two asthma-specifi c domains the α was 0.83 and 0.84. Th e general descriptives of the 
DISABKIDS domains are shown in table 3. 

Test-retest reliability
One hundred and forty-six children and adolescents completed both the test and retest 
questionnaires. Th e α coeffi  cient for the retest ranged from 0.70 to 0.89 (n=146). Th e test-
retest reliability was only calculated in the sub-sample that had completed the retest within 
30 days (mean 16 days, SD 7) and included only those children and adolescents that had 
stated that no changes had taken place. A total of 59 children and adolescents fi tted these 
conditions. Th e Pearson test-retest correlation of the DISABKIDS chronic generic and 
asthma-specifi c domains was between 0.71 and 0.83 (all p <0.01). Most domain scores 
were slightly higher in the retest, but the diff erences were not signifi cant (p >0.01). 

Psychometric properties of the DISABKIDS instrument

Table 2. Percentile distribution of the parent and clinician severity scores.
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Correlations
Th e relationship between the domains of the chronic generic and condition-specifi c 
module was computed by calculating the Spearman’s correlation coeffi  cients. Th e domain-
domain correlations varied between 0.29 and 0.71 (Table 4). Th e highest correlation 
between the domains was seen between the asthma 'Impact' domain and the chronic 
generic 'Limitation' domain.

Domains Ind. Lim. Emo. Excl. Incl. Med. Imp.

Chronic generic
Independence 
Limitations
Emotion
Social exclusion
Social inclusion
Medication

Asthma
Impact 
Worry

*
.58
.59
.51
.50
.31

.48

.44

*
.68
.60
.51
.41

.71

.56

*
.59
.47
.51

.55

.56

*
.44
.34

.54

.45

*
.33

.31

.29

*

.41

.39
*

.55

Th e cross-sectional correlations between the chronic generic DISABKIDS domains and 
the domains of the Dutch DUX-25 ranged from 0.24 to 0.52. Th e correlations with the 
asthma-specifi c domains were between 0.15 and 0.46. Similar correlations were found with 
the German KINDL (Table 5). 

Discriminant validity
Scores on the DISABKIDS domains were examined within the asthma severity subgroups 
based on parent, child/adolescent and clinician scores, missed school days and last asthma 
attack (Table 6). Th e Spearman's correlations for the parent and child/adolescent severity 
scores were between 0.23 and 0.50. Th e correlations with the clinician severity measures 
were between 0.09 and 0.18. Th e correlations were generally the highest for both the 
'Limitation' and asthma 'Impact' domains.

Psychometric properties of the DISABKIDS instrument

Table 4. Spearman's correlation coeffi  cients of domains in the DISABKIDS modules for the 
asthma sample (n=405).
NB: all signifi cant, p <0.01
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Domain Parent severity Child severity Clinician 
severity

Missed school 
days

Last asthma 
attack

Chronic Generic
Independence
Limitation
Emotion
Social exclusion
Social inclusion
Medication

Asthma
Impact
Worry

.38

.48

.37

.29

.27

.23

.43

.32

.34

.47

.39

.35

.28

.23

.50

.33

.17

.16
.10*
.12*
.09*
.09*

.18
.12*

.30

.42

.38

.31

.25

.16

.40

.43

.22

.36

.25

.22

.22

.22

.32

.31

Th e relationship between the domain scores and the asthma severity score (based on the 
parents rating) is illustrated in fi gure 1. Th e DISABKIDS domain scores were signifi cantly 
higher (better quality of life) in children and adolescents with low asthma severity than 
in those with severe asthma. Similar diff erences were observed for the child- and clinician 
severity scores (data not shown). Th ere was also a relation between the HRQoL score and 
missed school days and last asthma attack (Table 6). Children and adolescents with more 
missed school days or with a recent asthma attack had signifi cantly lower HRQoL scores.

Cross-national comparison
Univariate analysis of variance showed that the domain scores were not only dependent on 
the asthma severity but were also infl uenced by country. Relatively more severe asthmatic 
patients were included in the UK sample, whereas relatively fewer severe patients were 
included in the Swedish sample. Corrected for diff erences in asthma severity, the average 
domain scores remained signifi cantly diff erent between the countries (p<0.001). Th e linear 
association between asthma severity and the DISABKIDS domain scores however, did not 
diff er signifi cantly between participating countries (p>0.11). Th us, the relation between 
the domain scores and the asthma severity remains similar in all the countries.

Psychometric properties of the DISABKIDS instrument

Table 6. Spearman's correlation coeffi  cients were used to compare the DISABKIDS domains to 
the parent asthma symptom checklist 40, the child severity score (single question), the clinician 
severity questionnaire 47, the number of missed school days and the last asthma attack.
NB: all signifi cant, p <0.01 with the exception of * 
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Age and gender groups
To establish age and gender diff erences in the DISABKIDS instrument, independent 
sample t-tests were performed. In each analysis, a DISABKIDS domain was the dependent 
variable, while age group or gender were the independent variables. In general the HRQoL 
domain scores were similar in both gender and age groups. However, some diff erences 
were identifi ed: girls scored signifi cantly lower on the 'Limitation' and the asthma 'Impact' 
domain, adolescents (aged 13-16) had signifi cantly lower scores on the asthma 'Impact' 
domain and children (aged 8-12) scored signifi cantly lower on the 'Social inclusion' 
domain (data not shown).

Discussion
Th e DISABKIDS instrument was developed simultaneously in seven European countries 
and consists of a chronic generic and condition-specifi c module, which include HRQoL 
aspects that were identifi ed through a patient-derived method. We have described the 
psychometric performance of the DISABKIDS chronic generic and asthma-specifi c 
module in a cross-national population of children and adolescents with asthma. Th e 
chronic generic module can provide information on the overall impact of a chronic 
medical condition on a child or adolescent's life and allows comparison across chronic 
conditions. Th e asthma-specifi c module can supplement this with information on specifi c 
asthma symptoms, which may be more closely related to the treatment regime 18,35. 

Th e internal consistency of the domains was suffi  cient for the total asthma population, 
with the Cronbach's α ranging from 0.66 to 0.85 in the fi rst test (Table 3) and between 
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Figure 1. Th e DISABKIDS domains scores (0-100) of children and adolescents with asthma. 
Severity is based on the Rosier's (1994) 40 asthma symptom checklist completed by the parents.
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0.70 and 0.89 in the retest. However, higher levels of reliability (Cronbach's alpha ≥ 
0.9) are necessary for the DISABKIDS instrument to be psychometrically acceptable as 
an individual screening tool 48,49. Further studies are being prepared to investigate the 
instrument's potential as an individual screening tool. 

Within the population of children and adolescents that had completed the questionnaires 
within a month and had unchanged circumstances the measure generally reproduced 
similar results. Th e test-retest correlation was above 0.70 for all domains. Th is analysis 
supports the basic reliability of the instrument but needs to be taken cautiously. A selection 
bias might have taken place in the retest and only 59 questionnaires were completed 
within 30 days. 

Th e inter-domain correlations suggest an overlap between the domain constructs. 
Correlations between some domains are to be anticipated (Limitation and Impact) while 
for some domains we expected a lower correlation (Social and Medication). Th is overlap 
can be explained when HRQoL aspects are closely intertwined in the lives of children and 
adolescents.  

In the DISABKIDS project the face and content validity was achieved by the use of a 
bottom-up patient-derived construction. Th e children and adolescents further added to 
the item generation through their judgement of clarity and comprehension of items in 
the cognitive interviews 33,50-52. Th e DISABKIDS instrument covers aspects of HRQoL as 
indicated by the patients as being important. However, coping and health care needs have 
not been included. New questionnaires including these aspects have been developed as 
separate entities 53.

Concurrent validity was evaluated by correlating the DISABKIDS domains with validated 
HRQoL questionnaires. Th e domains in the DISABKIDS chronic generic and asthma-
specifi c modules displayed variable correlations with the DUX-25 and the KINDL 
domains. Th e scores indicate that the DISABKIDS domains correlate with some domains 
from the DUX-25 and the KINDL but that they also off er a diff erent perspective through 
other domains (Medication, Worry). Due to the simultaneous testing of several chronic 
conditions the choice was made to include only generic questionnaires (KINDL and 
DUX-25) for the concurrent validity, thus missing the possibility to compare the asthma-
specifi c module to existing asthma measures.
 
Th e construct validity was tested by examining the relationship between the domain scores 
to other measures at a single point in time. Th e DISABKIDS domains were sensitive to 
diff erent ratings of asthma severity (parent and child/adolescent judgements of severity, 
missed schooldays and last asthma attack). Th e correlations between the severity scores and 
the DISABKIDS domains relating to physical aspects (Limitation and Impact) were the 
most apparent (Table 6). Th e correlations between severity and HRQoL were the highest 

Psychometric properties of the DISABKIDS instrument

121



for the parent and child ratings. Th e instrument is therefore sensitive to severity as judged 
by the parent and child or adolescent, which may be useful in clinical practice. In contrast, 
the correlations with the clinician's severity scores were distinctly lower. Th is again 
demonstrates that the child or adolescent's HRQoL is not directly related to clinician's 
disease severity rating or HRQoL judgement 54-57.

Th e cross-national focus and modular structure has been the specifi c approach of the 
DISABKIDS project. Cross-nationally developing a HRQoL questionnaire can limit 
the inclusion of national and socio-economic diff erences between countries in the 
measurement of health eff ects. A questionnaire applicable to countries across Europe can 
be of importance to cross-national research trials or individual HRQoL assessment 28. 
We should however be aware of some disadvantages of this approach. Th e focus group 
and cognitive interview phase in the pilot test were used to collect information on face 
validity by asking children and adolescents what was important to them. However, the 
cross-national developmental process has caused some items (concerning pets, riding a 
bike to school, going to the beach or mountains) to be disregarded due to cross-national 
diff erences, as they were not found to be applicable in all countries. 

We also need to consider some specifi c restrictions in this study. Firstly, there is a possible 
selection bias within the group that participated. Participants with a higher HRQoL and 
acceptance of their condition might be the ones to participate. Th e demonstrated ceiling 
aff ect may be related to this bias (Table 3). However, it is reassuring that the severity 
distribution was similar to the results reported by Rosier (1994) 40, who developed 
the symptom checklist, which suggests that we assessed a commonly found range of 
asthma patients. Secondly, the severity and domain scores diff ered between the countries 
(p<0.001). Fortunately, we could conclude that after correcting for the asthma severity, 
the linear association between asthma severity and the DISABKIDS domains remained 
the same and thus had no eff ect on the validity of the instrument. In follow-up research 
the psychometric properties should be assessed in suffi  ciently large groups for each 
country separately. Finally, there is no gold standard for HRQoL. We used several criterion 
variables as self scored severity of asthma and existing generic HRQoL questionnaires 
(Table 5 and 6). Future studies should provide more data on other criterion variables such 
as medication, lung function or asthma specifi c HRQoL and on responsiveness to clinical 
changes. Th e aim is to collect longitudinal data, setup intervention studies and test the 
applicability of the DISABKIDS instrument in clinical practice in ongoing studies. 

chapter 7

122



Conclusion
Overall the DISABKIDS instrument displays a suffi  cient degree of reliability and validity. 
Th e domain scores correlate with measures of severity and existing HRQoL questionnaires. 
Th e DISABKIDS instrument is available as paper-pencil and computer version, is simple 
to administer and takes around 15 minutes to complete. Th e instrument has the advantage 
of a chronic generic and condition-specifi c module, is multilingual and has been tested 
cross-nationally. On the whole there is ample support for the use of the DISABKIDS 
instrument as a measure of HRQoL in a child or adolescent with asthma. In the future the 
instrument may prove to be relevant for clinical trials and individual assessment in clinical 
practice. 
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Appendix

Chronic generic module
1. Are you confi dent about your future? 
2. Do you enjoy your life? 
3. Are you able to do everything you want to do even though you have your condition? 
4. Do you feel like everyone else even though you have your condition? 
5. Are you free to lead the life you want even though you have your condition? 
6. Are you able to do things without your parents?
7. Are you able to run and move as you like?
8. Do you feel tired because of your condition?
9. Is your life ruled by your condition? 
10. Does it bother you that you have to explain to others what you can and can’t do?
11. Is it diffi  cult to sleep because of your condition?
12. Does your condition bother you when you play or do things?
13. Does your condition make you feel bad about yourself?
14. Are you unhappy because of your condition?
15. Do you worry about your condition?
16. Does your condition make you angry?
17. Do you have fears about the future because of your condition?
18. Does your condition get you down?
19. Does it bother you that your life has to be planned?
20. Do you feel lonely because of your condition?
21. Do your teachers behave diff erently towards you than towards others?
22. Do you have problems concentrating at school because of your condition?
23. Do you feel that others have something against you?
24. Do you think that others stare at you?
25. Do you feel diff erent from other children/adolescents?
26. Do other kids/adolescents understand your condition?
27. Do you go out with your friends?
28. Are you able to play or do things with other children/adolescents (like sports)?
29. Do you think that you can do most things as well as other children/adolescents?
30. Do your friends enjoy being with you?
31. Do you fi nd it easy to talk about your condition to other people?
32. Does having to get help with medication from others bother you?
33. Is it annoying for you to have to remember your medication?
34. Are you worried about your medication? 
35. Does taking medication bother you?
36. Do you hate taking your medicine?
37. Does taking medication disrupt everyday life?
Answer category: Never – Seldom - Quite often - Very often – Always
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Chronic generic domains
Independence: 1, 2, 3, 4, 5, 6
Limitation: 7, 8, 9, 10, 11, 12
Emotion: 13, 14, 15, 16, 17, 18, 19
Social exclusion: 20, 21, 22, 23, 24, 25 
Social inclusion: 26, 27, 28, 29, 30, 31
Medication: 32, 33, 34, 35, 36, 37.

Asthma-specifi c module
1. Do you feel that you get easily exhausted?
2. Does asthma bother you if you want to go out?
3. Are you unable to take part in certain sports?
4. Do you feel short of breath when you do sports?
5. Are you bothered by the amount of time you spend wheezing?
6. Do you feel terrible when you are out of breath?
7. Are you worried that you might have an asthma attack?
8. Do you worry that others do not know what to do if you have an attack?
9. Do you feel scared that you might have diffi  culty breathing?
10. Are you scared that you might have to go to the emergency ward?
11. Are you scared at night because of your asthma?
Answer category: Never – Seldom - Quite often - Very often – Always

Asthma-specifi c domains
Impact: 1, 2, 3, 4, 5, 6 
Worry: 7, 8, 9, 10, 11

Psychometric properties of the DISABKIDS instrument

125



References

1.  Th e International Study of Asthma and Allergies in Childhood (ISAAC) Steering 
  Committee. Worldwide variations in the prevalence of asthma symptoms: the 
  International Study of Asthma and Allergies in Childhood (ISAAC). Eur.Respir.J. 
  1998;12(2):315-35.
2.  Forrest CB, Starfi eld B, Riley AW, Kang M. Th e impact of asthma on the health 
  status of adolescents. Pediatrics 1997;99(2):E1.
3.  Townsend M, Feeny DH, Guyatt GH, Furlong WJ, Seip AE, Dolovich J. Evaluation 
  of the burden of illness for pediatric asthmatic patients and their parents. Ann.
  Allergy 1991;67(4):403-8.
4.  French DJ, Christie MJ, West A. Quality of life in childhood asthma: development 
  of the Childhood Asthma Questionnaires. In: Christie MJ, French DJ, editors. 
  Assessment of Quality of Life in Childhood Asthma. Chur, Switzerland: Harwood 
  Academic Publishers; 1994. p. 157-80.
5.  Okelo SO, Wu AW, Krishnan JA, Rand CS, Skinner EA, Diette GB. Emotional 
  quality-of-life and outcomes in adolescents with asthma. J.Pediatr. 2004;145(4):523-9.
6.  Klinnert MD, McQuaid EL, McCormick D, Adinoff  AD, Bryant NE. A multimethod 
  assessment of behavioral and emotional adjustment in children with asthma. J.Pediatr.
  Psychol. 2000;25(1):35-46.
7.  McQuaid EL, Kopel SJ, Nassau JH. Behavioral adjustment in children with asthma: 
  a meta-analysis. J.Dev.Behav.Pediatr. 2001;22(6):430-9.
8.  French DJ, Carroll A, Christie MJ. Health-related quality of life in Australian children 
  with asthma: lessons for the cross-cultural use of quality of life instruments. Qual.Life 
  Res. 1998;7(5):409-19.
9.  Cohen R, Franco K, Motlow F, Reznik M, Ozuah PO. Perceptions and attitudes of 
  adolescents with asthma. J.Asthma 2003;40(2):207-11.
10.  Gustafsson PA, Bjorksten B, Kjellman NI. Family dysfunction in asthma: a 
  prospective study of illness development. J.Pediatr. 1994;125(3):493-8.
11.  Schulz RM, Dye J, Jolicoeur L, Caff erty T, Watson J. Quality-of-life factors for parents 
  of children with asthma. J.Asthma 1994;31(3):209-19.
12.  National Institutes of Health. Guidelines for the diagnosis and management of 
  asthma. National Heart Lung and Blood Institute, National Asthma Education and 
  Prevention Program. publication no. 97-4051. 1997. Bethesda MD, US Department 
  of Health and Human Services, National Institutes of Health. 
13.  Ross MH, Mjaanes CM, Lemanske R. Asthma. In: Rudolph CD, Rudolph AM, 
  editors. Rudolph's Pediatrics. 21st ed. New York: McGraw-Hill; 2003. p. 1950-63.
14.  Hallstrand TS, Curtis JR, Aitken ML, Sullivan SD. Quality of life in adolescents with 
  mild asthma. Pediatr.Pulmonol. 2003;36(6):536-43.
15.  Eiser C, Morse R. Th e measurement of quality of life in children: past and future 
  perspectives. J.Dev.Behav.Pediatr. 2001;22(4):248-56.

chapter 7

126



16.  Rutishauser C, Sawyer SM, Bowes G. Quality-of-life assessment in children and  
  adolescents with asthma. Eur.Respir.J. 1998;12(2):486-94.
17.  Juniper EF. How important is quality of life in pediatric asthma? Pediatr.Pulmonol.
  Suppl 1997;15:17-21.
18.  Eiser C, Morse R. Quality-of-life measures in chronic diseases of childhood. Health 
  Technol Assess 2001;5(4):1-157.
19.  Andelman RB, Zima BT, Rosenblatt AB. Quality of Life of Children: Toward 
  Conceptual Clarity. In: Maruish ME, editor. Th e use of psychological testing for 
  treatment planning and outcomes assessment. Mahwah, NJ: Lawrence Erlbaum; 1999. 
  p. 1383-413.
20.  Juniper EF, Guyatt GH, Feeny DH, Ferrie PJ, Griffi  th LE, Townsend M. Measuring 
  quality of life in children with asthma. Qual.Life Res. 1996;5(1):35-46.
21.  Christie MJ, French D, Sowden A, West A. Development of child-centered disease-
  specifi c questionnaires for living with asthma. Psychosom.Med. 1993;55(6):541-8.
22.  French DJ, Christie MJ, Sowden AJ. Th e reproducibility of the Childhood Asthma 
  Questionnaires: measures of quality of life for children with asthma aged 4-16 years. 
  Qual.Life Res. 1994;3(3):215-24.
23.  Creer TL, Wigal JK, Kotses H, Hatala JC, McConnaughy K, Winder JA. A life 
  activities questionnaire for childhood asthma. J.Asthma 1993;30(6):467-73.
24.  Varni JW, Burwinkle TM, Rapoff  MA, Kamps JL, Olson N. Th e PedsQL in pediatric 
  asthma: reliability and validity of the Pediatric Quality of Life Inventory generic core 
  scales and asthma module. J.Behav.Med. 2004;27(3):297-318.
25.  Schmidt S, Bullinger M. Current issues in cross-cultural quality of life instrument 
  development. Arch.Phys.Med.Rehabil. 2003;84(4 Suppl 2):S29-S34.
26.  Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related 
  quality of life measures: literature review and proposed guidelines. J.Clin.Epidemiol. 
  1993;46(12):1417-32.
27.  Wagner AK, Gandek B, Aaronson NK, Acquadro C, Alonso J, Apolone G et al. 
  Cross-cultural comparisons of the content of SF-36 translations across 10 countries: 
  results from the IQOLA Project. International Quality of Life Assessment. J.Clin.
  Epidemiol. 1998;51(11):925-32.
28.  Skevington SM. Advancing cross-cultural research on quality of life: observations 
  drawn from the WHOQOL development. Qual.Life Res. 2002;11(2):135-44.
29.  Th e WHOQOL group. Th e World Health Organization Quality of Life assessment 
  (WHOQOL): position paper from the World Health Organization. Soc.Sci.Med. 
  1995;41(10):1403-9.
30.  Bullinger M, Schmidt S, Petersen C. Assessing quality of life of children with 
  chronic health conditions and disabilities: a European approach. Int.J.Rehabil.Res. 
  2002;25(3):197-206.
31.  Starfi eld B, Bergner M, Ensminger M, Riley A, Ryan S, Green B et al. Adolescent 
  health status measurement: development of the Child Health and Illness Profi le. 
  Pediatrics 1993;91(2):430-5.

Psychometric properties of the DISABKIDS instrument

127



32.  Street H, Sheeran P, Orbell S. Exploring the relationship between diff erent  
  psychosocial determinants of depression: a multidimensional scaling analysis. J.Aff ect.
  Disord. 2001;64(1):53-67.
33.  Petersen C, Schmidt S, Power M, Bullinger M, and the DISABKIDS group. 
  Development and pilot-testing of a health-related quality of life chronic generic 
  module for children and adolescents with chronic health conditions: a European 
  perspective. Qual Life Res. 2005;14(4):1065-77.
34.  Ware JE, Jr., Kemp JP, Buchner DA, Singer AE, Nolop KB, Goss TF. Th e 
  responsiveness of disease-specifi c and generic health measures to changes in the severity 
  of asthma among adults. Qual.Life Res. 1998;7(3):235-44.
35.  Fitzpatrick R, Davey C, Buxton MJ, Jones DR. Evaluating patient-based outcome 
  measures for use in clinical trials. Health Technol.Assess. 1998;2(14):i-74.
36.  Guyatt GH, King DR, Feeny DH, Stubbing D, Goldstein RS. Generic and specifi c 
  measurement of health-related quality of life in a clinical trial of respiratory 
  rehabilitation. J.Clin.Epidemiol. 1999;52(3):187-92.
37.  Koopman HM, Baars RM, Segaar RW. Th e use of computer-aided health-related 
  quality-of-life questionnaires for children with a chronic disease and their parents. 
  2002 May 17; Oxford: Hughes associates; 2003.
38.  Ravens-Sieberer U, Bullinger M. Assessing health-related quality of life in chronically 
  ill children with the German KINDL: fi rst psychometric and content analytical 
  results. Qual.Life Res. 1998;7(5):399-407.
39.  Rajmil L, Herdman M, Fernandez de Sanmamed MJ, Detmar S, Bruil J, Ravens-
  Sieberer U et al. Generic health-related quality of life instruments in children and 
  adolescents: a qualitative analysis of content. J.Adolesc.Health 2004;34(1):37-45.
40.  Rosier MJ, Bishop J, Nolan T, Robertson CF, Carlin JB, Phelan PD. Measurement of 
  functional severity of asthma in children. Am.J.Respir.Crit Care Med. 1994;149 
  (6):1434-41.
41.  Redier H, Daures JP, Michel C, Proudhon H, Vervloet D, Charpin D et al. Assessment 
  of the severity of asthma by an expert system. Description and evaluation. 
  Am.J.Respir.Crit Care Med. 1995;151(2 Pt 1):345-52.
42.  Gautier V, Redier H, Pujol JL, Bousquet J, Proudhon H, Michel C et al. Comparison 
  of an expert system with other clinical scores for the evaluation of severity of asthma. 
  Eur.Respir.J. 1996;9(1):58-64.
43.  Fritz G, Spirito A, Yeung A, Klein R, Freedman E. A pictorial visual analog scale for 
  rating severity of childhood asthma episodes. J.Asthma 1994;31(6):473-8.
44.  Williams SG, Schmidt DK, Redd SC, Storms W. Key clinical activities for quality 
  asthma care. Recommendations of the National Asthma Education and Prevention 
  Program. MMWR Recomm.Rep. 2003;52(RR-6):1-8.
45.  Osborne ML, Vollmer WM, Pedula KL, Wilkins J, Buist AS, O'Hollaren M. Lack 
  of correlation of symptoms with specialist-assessed long-term asthma severity. Chest 
  1999;115(1):85-91.

chapter 7

128



46.  Sennhauser FH, Braun-Fahrlander C, Wildhaber JH. Th e burden of asthma in 
  children: a European perspective. Paediatr.Respir.Rev. 2005;6(1):2-7.
47.  Hargreave FE, Dolovich J, Newhouse MT. Th e assessment and treatment of asthma: a 
  conference report. J.Allergy Clin.Immunol. 1990;85(6):1098-111.
48.  Nunnally JC, Bernstein IH. Psychometric theory. 3rded. New York: McGraw-Hill; 
  1994.
49.  Scientifi c Advisory Committee of the Medical Outcomes Trust. Assessing health 
  status and quality-of-life instruments: attributes and review criteria. Qual.Life Res. 
  2002;11(3):193-205.
50.  Grant EN, Turner-Roan K, Daugherty SR, Li T, Eckenfels E, Baier C et al. 
  Development of a survey of asthma knowledge, attitudes, and perceptions: the 
  Chicago Community Asthma Survey. Chicago Asthma Surveillance Initiative Project 
  Team. Chest 1999;116(4 Suppl 1):178S-83S.
51.  Bullinger M, Von Mackensen S, Fischer K, Khair K, Petersen C, Ravens-Sieberer U et 
  al. Pilot testing of the 'Haemo-QoL' quality of life questionnaire for haemophiliac 
  children in six European countries. Haemophilia. 2002;8 Suppl 2:47-54.
52.  Barofsky I. Cognitive aspects of quality of life assessment. In: Spilker B, editor. Quality 
  of life and pharmacoeconomics in clinical trials. Second Edition ed. Philadelphia: 
  Lippincott-Raven; 1996. p. 107-15.
53.  Petersen C, Schmidt S, Bullinger M, and the DISABKIDS group. Brief report: 
  Development and pilot testing of a coping questionnaire for children and adolescents 
  with chronic health conditions. J.Pediatr.Psychol. 2004;29(8):635-40.
54.  Williams J, Williams K. Asthma-specifi c quality of life questionnaires in children: are 
  they useful and feasible in routine clinical practice? Pediatr.Pulmonol. 2003;35(2):114-8.
55.  Loonen HJ, Derkx BH, Griffi  ths AM. Pediatricians overestimate importance of 
  physical symptoms upon children's health concerns. Med.Care 2002;40(10):996-
  1001.
56.  Janse AJ, Gemke RJ, Uiterwaal CS, van dT, I, Kimpen JL, Sinnema G. Quality 
  of life: patients and doctors don't always agree: a meta-analysis. J.Clin.Epidemiol. 
  2004;57(7):653-61.
57.  Yawn BP, Fryer GE, Lanier D. Asthma severity: the patient's perspective. J.Asthma 
  2004;41(6):623-30.

Psychometric properties of the DISABKIDS instrument

129






