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Abstract

Objectives The aim of this study is to assess the structural and

cross-cultural validity of the KIDSCREEN-27 questionnaire.

Methods The 27-item version of the KIDSCREEN

instrument was derived from a longer 52-item version and

was administered to young people aged 8–18 years in 13

European countries in a cross-sectional survey. Structural

and cross-cultural validity were tested using multitrait multi-

item analysis, exploratory and confirmatory factor analysis,

and Rasch analyses. Zumbo’s logistic regression method was

applied to assess differential item functioning (DIF) across

countries. Reliability was assessed using Cronbach’s alpha.

Results Responses were obtained from n = 22,827

respondents (response rate 68.9%). For the combined sample

from all countries, exploratory factor analysis with pro-

crustean rotations revealed a five-factor structure which

explained 56.9% of the variance. Confirmatory factor anal-

ysis indicated an acceptable model fit (RMSEA = 0.068,

CFI = 0.960). The unidimensionality of all dimensions was

confirmed (INFIT: 0.81–1.15). Differential item functioning

(DIF) results across the 13 countries showed that 5 items

presented uniform DIF whereas 10 displayed non-uniform

DIF. Reliability was acceptable (Cronbach’s a = 0.78–0.84

for individual dimensions).

Conclusions There was substantial evidence for the cross-

cultural equivalence of the KIDSCREEN-27 across the

countries studied and the factor structure was highly repli-

cable in individual countries. Further research is needed to

correct scores based on DIF results. The KIDSCREEN-27 is

a new short and promising tool for use in clinical and epi-

demiological studies.
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Introduction

The assessment of health-related quality of life (HRQOL)

plays an increasingly important role in the assessment of

population health and health care services in Europe [1]

and has received increasing attention in pediatrics and

adolescent care. Several instruments for children and

adolescents have been developed in different European

countries, including Germany [2], the United Kingdom [3],

the Netherlands [4], and, France [5]. Some of these

instruments have been adapted and validated for use in

other European languages [6, 7].

Since these instruments were developed, however,

standards in the field of HRQOL measurement have

evolved. First, there has been increasing consensus

regarding the concept of HRQOL, which is most com-

monly defined as a multidimensional concept covering the

social, physical and psychological domains of health [8, 9].

Second, it is generally accepted that instrument content

should be largely derived from the population whose QOL

is to be measured and that it should reflect their interests

and concerns. This focus has been increasingly incorpo-

rated into the assessment of QOL in pediatric population in

the past 10 years [5]. Third, psychometric and other

methods used in instrument development and validation

have become more sophisticated [10], and the importance

of determining an instrument’s suitability for use in cross-

cultural settings has been recognized [11].

Given that none of the existing instruments to measure

HRQOL in children and adolescents have been developed

cross-culturally, it was considered important to construct a

measure that would reflect the concerns and interests of

children and adolescents from different European coun-

tries, and which would take into account possible cultural

differences between countries. The KIDSCREEN project

was funded by the European Commission within the Fifth

Framework program [12], to develop an instrument to as-

sess HRQOL in children and adolescents using input from

children in different European countries.

The first instrument developed from the KIDSCREEN

project was a 52-item questionnaire (KIDSCREEN-52)

covering 10 dimensions of HRQOL and which has been

shown to have good psychometric properties [13]. Two

shorter versions of the instrument (the KIDSCREEN-27

questionnaire and the KIDSCREEN-10 Index) were

developed during later stages of the project in order to

provide instruments that might be useful in clinical practice

and/or as screening tools. Given the nature and objectives

of the KIDSCREEN project, it was considered important to

examine the structural validity of the measures both glob-

ally and by individual country, and to establish their

validity for use in cross-cultural research.

The objectives of this analysis were to examine the

structural and cross-cultural validity of the KIDSCREEN-

27 self-reported questionnaire by analyzing its factor

structure, the unidimensionality and internal consistency of

its individual dimensions, as well as differential item

functioning (DIF) across countries. All of these analyses

were performed for the sample as a whole and by indi-

vidual country. The results of analyzing the measure’s

external validity are reported in a companion paper to the

current article [13].

Population and methods

Development of the KIDSCREEN-27

The KIDSCREEN-27 was derived from the longer, 52-item

version of the instrument using two approaches.

Item reduction was carried out using exploratory fac-

tor analysis, Mokken scale analysis [14–16], Rasch par-

tial credit modeling [17, 18], DIF (using Zumbo’s

logistic regression method [19], MAP analyses [20], and

confirmatory factor analysis [21]. Item reduction was an
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iterative process and at each step item reduction was

carried out in 50% of the sample chosen at random and

the results were then confirmed in the other half of the

sample. A similar process was used in parallel to develop

an even shorter, index version of the KIDSCREEN. As

the idea of the project team was that the 27-item version

should include the index in its entirety, a further stage of

the development process was to combine the two ver-

sions. At the end of the reduction process there was an

expert review of the whole process in which there was

opportunity to decide on whether additional items were

necessary.

The resulting KIDSCREEN-27 questionnaire consisted

of 27 items which are used to assess HRQoL across 5

dimensions: Physical Well-Being (5 items) explored the

level of the child’s/adolescent’s physical activity, energy

and fitness; Psychological Well-Being (7 items) included

items on positive emotions, satisfaction with life, and

feeling emotionally balanced; Parent Relations & Auton-

omy (7 items) examined relationships with parents, the

atmosphere at home, and feelings of having enough age-

appropriate freedom, as well as degree of satisfaction with

financial resources; Social Support & Peers (4 items)

examined the nature of the respondent’ relationships with

other children/adolescents, and; School Environment (4

items) explored the child’s/adolescent’s perceptions of his/

her cognitive capacity, learning and concentration, and their

feelings about school. The items assess either the frequency

of behavior/feelings or, in fewer cases, the intensity of an

attitude and are answered on a five-point scale with a

timeframe of one week. Scores were computed for each

dimension using the person estimation based on the Rasch

model. Figure 1 shows the relationship between the dif-

ferent versions of the KIDSCREEN questionnaires.

In order to test the structural and cross-cultural

validity of the 27-item version, results were used from a

large cross-sectional, observational study in 13 Euro-

pean countries: Austria (AT), Czech Republic (CZ),

France (FR), Germany (DE), Greece (EL), Hungary

(HU), Ireland (IE), Poland (PL), Spain (ES), Sweden

(SE), Switzerland (CH), the Netherlands (NL), and the

United Kingdom (UK). The target population for this

study was children and adolescents aged 8–18, and the

sample was designed to be representative by age, sex,

and region.

In this study, three approaches to sample selection and

administration were followed: (1) telephone sampling fol-

lowed by mail survey (AT, CH, DE, ES, FR, and NL), (2)

school sampling and administration (EL, HU, IE, and SE),

or school sampling and mail administration (PL), and (3)

multistage random sampling of communities and house-

holds (CZ). In the UK, a combination of telephone and

school sampling methods was used.

Fieldwork was carried out between May and September

2003 except in IE, where data was collected in 2005. Some

data was collected on those who refused to participate. All

procedures were carried out following the data protection

requirements of the European Parliament (Directive 95/46/

EC of the European Parliament and of the Council of 24

October 1995 on the protection of individuals with regard

to the processing of personal data and on the free move-

ment of such data). Each country was asked to respect

ethical and legal requirements in their country for this type

of survey and to obtain signed informed consent from

participants. A more detailed description of the KID-

SCREEN sampling methods is provided elsewhere, to-

gether with a detailed analysis on sample

representativeness based on Eurostat data [22].

Statistical analyses

The statistical analyses aimed to check the internal and

cross-cultural validity of the measurement model of the

Fig. 1 Relationships between the different versions of the KID-

SCREEN questionnaires.
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European KIDSCREEN-27 questionnaire across countries

by testing its multi-dimensional structure, the uni-dimen-

sionality of its five dimensions, its internal consistency, and

the existence of any cross-cultural differences in item

functioning. Several methods were used. As a first step,

missing values and floor and ceiling effects were calculated

by dimension. Missing values under 5%, and floor and

ceiling effects lower than 15% were considered as

acceptable [30]. Exploratory factor analyses using principal

component analyses (PCA) were performed on the sample

as a whole and in each country to test the generalizability

of the hypothesized five-dimensional structure of the

KIDSCREEN-27 instrument. Components were rotated

orthogonally using the varimax rotation method and the

invariance of the factorial structure across countries was

assessed using EFA with procrustean rotations [21, 23]. A

factor loading higher than 0.40 was considered as relevant.

Confirmatory factor analysis (CFA) of the five factor

structure obtained with EFA on international data was

performed using the LISREL model [24]. Since the data

were ordinal and non-normally distributed, polychoric

correlation matrices were computed in addition to the usual

maximum likelihood (ML) CFA [24]. The fit of interna-

tional and national data to the model was analyzed using

global indices (chi-squared and root mean square error of

approximation [RMSEA] and incremental indices (Normed

Fit Index [NFI] and comparative fit index [CFI]) [25]. NFI

and CFI values over 0.90 were considered to represent an

adequate fit; a RMSEA under 0.05 indicated a good fit and

a RMSEA between 0.05 and 0.08, a reasonable fit [21, 26].

When the national sample size exceeded 1000, the

weighted least square estimation (WLS) method using

polychoric coefficients and the corresponding asymptotic

covariance matrix was performed to corroborate the results

[27]. Multisample confirmatory factor analyses were also

conducted across the countries to evaluate the invariance of

the factor structure with regard to RMSEA, NFI, and CFI

[28].

Item-internal consistency (IIC) was assessed by corre-

lating each item with its corresponding scale after cor-

recting for overlap. IIC is considered satisfactory if 90%

of the possible item-scale correlations are greater than

0.40 after correction for overlap [20, 29, 30]. Item dis-

criminant validity (IDV) was assessed by determining the

extent to which items correlated more highly with the

dimensions they were hypothesized to represent than with

other dimensions. It was measured as the percentage of

item-scale correlations in which the correlation between

an item and its hypothesized scale was at least 2 standard

errors greater than the correlations between the item and

other scales. The IDV standard is met if this condition is

fulfilled in at least 80% of cases [20, 29, 30]. Internal

consistency reliability was determined by computing

Cronbach’s alpha coefficients [31] for all dimensions

using combined data and for national sub-samples. A

reliability of at least 0.70 is recommended to compare

groups of patients [32].

The uni-dimensionality of the five pre-identified con-

structs was assessed using Rasch analyses with the Partial

Credit Model (PCM) and unconditional maximum likeli-

hood estimation method [17, 18, 29, 33]. The information

mean square fit statistic (INFIT) was used to evaluate the fit

to the model. An acceptable range for the INFIT was

considered to be 0.7–1.3. Items with lower INFIT were

considered redundant and those with an INFIT over 1.3 as

not measuring the same dimension [17]. Analyses were

performed on the whole sample and by country.

Differential item functioning (DIF) analyses based on

IRT modeling were used to determine whether items be-

haved in the same way in the different countries. Zumbo’s

ordinal logistic regression [19] was used to test uniform

and non-uniform DIF. Uniform DIF exists when the

probability of giving a certain answer given a certain level

of health is greater in one group (country) than the other,

uniformly over all levels of health, i.e. there is no inter-

action between level of health and group membership.

Non-uniform DIF exists when the probability of giving a

particular answer at a given level of health varies both by

country and by levels of health, i.e. interaction exists be-

tween level of health and group membership [34]. For the

present study, a cut-off point of 2% for DIF was used [35].

The magnitude of DIF was assessed by using the pseudo-R2

difference (D-R2), which measures the increase in ex-

plained item variance when the variable country is included

in the model. DIF was assessed in 78 head to head com-

parisons across the 13 countries.

Analyses were performed using WINSTEPS 3.42 [36],

LISREL 8.52 [37], PRELIS software [38], MAP [20] and

SPSS software 10.1.3 (SPSS, Chicago, IL, USA).

Results

Sample characteristics

The final sample consisted of 22,827 children and adoles-

cents. The overall response rate was (68.9%). Sample

characteristics overall and by country are shown in Ta-

ble 1.

Missing values ranged from 1.6% (0.8–2.9% by coun-

try) for Peers and Social Support to 3.8% (0.9–9.0%) for

Autonomy and Parents. Floor effects ranged from 0.0%

(0.0–0.1%) for Psychological Well-being to 0.4% (0.0–

0.9%) for Autonomy and Parents; and ceiling effects ran-

ged from 5.1% (2.7–9.2%) for Physical Well-being to

15.0% (6.8–22.8%) for Peers and Social Support.
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Exploratory factor analysis

Results of EFA with procrustean rotations on international

data and across the countries are presented in the Table 2.

Using the combined data from the whole sample, a five-

factor solution explained the greatest amount of variance

(56.9%). At country level, the same five-factor solution

explained between 51.8% (Switzerland) and 58.6% (Swe-

den) of the variance. Using combined data, one item (Have

you had fun?) loaded similarly on the Psychological Well

Being dimension and the Peers and Social Support

dimension. One other item (Have you had enough time for

yourself?) showed similar item loadings on the Autonomy

& Parents and Psychological Well Being dimensions.

In general, the factor structure was replicated across all

the participating countries with few exceptions. For

example the item ‘‘had fun?’’ showed similar item loadings

on the dimensions Psychological Well-being and Peers and

social support in 9 out of the 13 countries, and ‘‘Have you

had enough time for yourself?’’ loaded equally on the

dimensions of Psychological Well- being and Autonomy &

Parents in 10 out of the 13 countries.

Confirmatory factor analysis

Confirmatory factor analysis showed a reasonable fit

(RMSEA = 0.069) for the five-factor solution using com-

bined data from all countries (Table 3). At the country

level, the lowest fit for this model was for Greece

(RMSEA = 0.082) and Poland (RMSEA = 0.080), while

the best fit was observed using the Austrian data

(RMSEA = 0.059). Results based on WLS estimation were

consistent with those based on the ML method (data not

shown). Multiple sample CFA results indicated acceptable

factor invariance across the countries, with RMSEA at the

acceptable upper threshold (RMSEA = 0.084) (Fig. 2).

Psychometric properties

Overall, IIC and IDV were very satisfactory, with 100%

scaling success using combined data and over 80% for all

dimensions in all countries. The lowest level of scaling

success was seen for one item in the Physical Well-being

dimension (How would you say your health is?) and one

item in the Autonomy and Parents dimension (Have you

had enough time for yourself?) (Table 4). Cronbach’s al-

pha coefficients were over 0.78 for all dimensions using

combined data (Table 4).

Uni-dimensionality

Rasch analysis showed all five dimensions of the KID-

SCREEN-27 to be uni-dimensional. All INFIT statisticsT
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were between 0.70 and 1.30 except for one item (In gen-

eral, how would you say your health is?), which did not

present a satisfactory fit for the PCM model (IN-

FIT = 1.33) in the Czech Republic sample (Table 5).

Cross-cultural item functioning

Results of DIF analyses were satisfactory considering the

number of the countries and the sample sizes (Table 5).

Across the 13 countries, uniform DIF was observed for

only 5 items whereas non-uniform DIF was found for 10

items, mostly in the dimensions Psychological Well Being

and Parents and Autonomy. Considering these 10 items, 78

head to head comparisons between the 13 countries have

led to different results considering each couple of countries

(e.g. Spain vs. Germany). No DIF was detected for 15 head

to head comparisons. One or two items presented DIF for

24 comparisons whereas three or four items displayed DIF

for 26 comparisons and five or six for 12 head to head

comparisons. Only one pair of countries presented 7 out of

the 10 items showing DIF.

Discussion

As far as we are aware, the KIDSCREEN project is the first

to develop and validate an HRQOL instrument simulta-

neously in several different countries. As the first instru-

ment (the KIDSCREEN-52) produced during the project

included a total of 52 items [39], it was felt necessary to

produce shorter versions which would be useful in studies

or situations in which the number of items that could be

administered was limited, for example, in large-scale

population health surveys, or for use in clinical practice.

The study group decided it would be useful to have at least

two shorter versions, one—an intermediate length ver-

sion—which would provide a profile of children’s

HRQOL, and another—the 10-item Index—which would

provide a single global score. The 27-item version was

intended to be the profile measure, though it was also

decided that it should incorporate all of the items from the

KIDSCREEN-10 Index. Given the multinational nature of

the KIDSCREEN project and its fundamental desire to

produce a cross-culturally valid and useful instrument,

several validation strategies were considered necessary to

determine how far the project’s aims had been achieved.

As well as describing the process of item reduction, in the

present paper, we have also examined the instrument’s

structural and cross-cultural integrity, as well as some

psychometric characteristics such as ceiling and floor ef-

fects and internal consistency. The companion paper looks

at other aspects of validity, including criterion and con-

struct validity. Differences in response rates could affect

study results. However, a comparison of the present sample

with a representative sample for each country obtained

from the EuroStat database indicated only very small dif-

ferences in terms of age and sex between the KIDSCREEN

sample and the EuroStat reference sample. Likewise,

the large sample size and the spread of characteristics

of children and adolescents in each of the countries

Table 3 Confirmatory factor analyses on whole sample and across countries (df = 314)

Unisample v2 df NFI CFI RMSEA [95% confidence interval]

Whole 31001.5 314 0.958 0.959 0.069 [0.068,0.070]

By countries

Germany 1941.0 314 0.957 0.964 0.058 [0.055,0.060]

Spain 1406.6 314 0.947 0.958 0.068 [0.064,0.071]

Netherlands 2780.6 314 0.937 0.944 0.068 [0.065,0.070]

Austria 1680.0 314 0.952 0.961 0.059 [0.056,0.062]

UK 3017.1 314 0.949 0.954 0.073 [0.070,0.075]

France 1704.9 314 0.935 0.946 0.072 [0.068,0.075]

Switzerland 2338.6 314 0.938 0.947 0.066 [0.063,0.068]

Hungary 5334.7 314 0.950 0.953 0.072 [0.071,0.074]

Greece 2652.3 314 0.914 0.924 0.082 [0.079,0.085]

Czech Republic 2956.7 314 0.940 0.947 0.074 [0.072,0.077]

Ireland 2566.6 314 0.931 0.939 0.079 [0.076,0.082]

Poland 3522.0 314 0.937 0.942 0.080 [0.078,0.082]

Sweden 5261.7 314 0.96 0.963 0.074 [0.072,0.076]

Multisample v2 df NFI CFI RMSEA

By countries 52622.3 4850 0.92 0.927 0.084 [0.084,0.085]

v2: chi-square value; df: degrees of freedom for v2; NFI: Normed Fit Index; CFI: Comparative Fit Index; RMSEA: Root Mean Square Error of

Approximation
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guarantees a diversity of responses which are useful for

validity studies such as this.

Item reduction was carried out using a mixed ap-

proach which combined techniques and methods of

classical psychometric and factor analysis together with

newer techniques for item reduction from Item Re-

sponse Theory. Although almost all items were selected

on the basis of results from factor analysis and IRT,

expert opinion regarding which items should be

included was also taken into account at various stages

of questionnaire development. For example, the decision

to include the item regarding overall health (In general,

how would you say your health is?) was based on ex-

pert opinion, even though psychometrically the item did

not produce optimal results. This decision was based on

the fact that similar items are widely used in health-care

surveys, and have demonstrated their usefulness as a

reference item.

Fig. 2 Confirmatory Factor

Analysis Path Diagram (Whole

sample RMSEA = 0.069). Phy:

Physical Well Being; Psy:

Psychological Well Being; Par:

Autonomy and Parents; Peers:

Peers and Social Support;

School: School Environment
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In terms of structural validity, we observed that the 5-

factor structure of the KISDCREEN-27 was confirmed at

the international as well as at the national level, and the

uni-dimensionality of each scale was demonstrated. EFA

was also carried out in all of the individual countries, rather

than having a model imposed from above. The amount of

variance explained (56.9% using the entire, combined data

set) was also acceptable and in line with the amount of

variance explained by other, similar instruments, such as

the Child Health Questionnaire [40] and the Pediatrics

Quality of Life Inventory [41].

In the present study, EFA was performed using principal

components analysis, which assumes that the different

dimensions are totally explained by a linear combination of

items. It has been argued that common factor analysis,

which includes an error term in its model, should be pre-

ferred in psychometrics [32]. However, as pointed out by

Gorsuch, in large samples these two methods lead to the

same results [42]. Given the large sample size in the

present study, results should be quite similar between the

two methods.

Confirmatory factor analysis supported the results found

with EFA and both have demonstrated that the instrument

conforms to conceptual and theoretical considerations

regarding what should be measured in HRQOL, i.e. a broad

range of physical, psychological and social aspects of

quality of life. Items loadings were generally satisfactory

and the multidimensional structure has been demonstrated

using confirmatory factor analysis. Significant CFA chi-

square were also observed which might indicate a misfit of

the 5-dimensional structure across the countries. However,

this is more likely to be due to the fact that the CFA chi-

square statistic alone is not appropriate in large data sets,

because of its statistical power under those conditions,

whereby any discrepancy, however trivial, between the

data and the model leads to a significant result [43].

One of the strengths of the present study is that we used

a combination of methods to test the instrument’s ‘internal’

psychometric properties. Psychometric analyses such as

item-scale correlations, and analysis of floor and ceiling

effects and internal consistency, suggest that the instrument

is psychometrically very sound across all countries, and

easily meets accepted standards. Floor and ceiling effects

were below the recommended cut point of 15% [44], and

internal consistency was also acceptable and well above the

usually accepted cut point of 0.70 [45].

Finally, cross-cultural validity results across the 13

countries showed that 5 items displayed uniform DIF

whereas 10 showed non-uniform DIF. When items did not

display DIF between countries, the scores are comparable

without any bias due to the measurement instrument. When

DIF is detected for an item, calibrating item parameters

using IRT analysis separately in appropriate countries

based on the head to head results allows us to calculate

person Rasch scores adjusted for DIF [46]. By comparing

the unadjusted and adjusted Rasch scores for each item it is

possible to assess the impact of DIF on the QoL measure.

Several methods have been already tested for correcting for

Table 4 Psychometric properties for the whole sample and by country: Cronbach’s Alpha, and multi-item multi-trait analysis

Phy. WB Psy. WB Au. & Parents Peers & SS School

Alpha 0.78 [0.75–0.86] 0.84 [0.79–0.88] 0.81 [0.74–0.82] 0.81 [0.76–0.84] 0.81 [0.76–0.82]

IIC/IDV

Global 100/100 100/100 100/100 100/100 100/100

Germany 80/100 100/100 100/96.4 100/100 100/100

Spain 100/95 100/100 100/96 100/100 100/100

Netherlands 100/100 100/96 100/96 100/100 100/100

Austria 80/100 100/100 100/96 100/100 100/100

United Kingdom 100/100 100/96 100/100 100/100 100/100

France 100/95 100/100 100/96 100/100 100/100

Switzerland 80/100 100/100 100/93 100/100 100/100

Hungary 100/100 100/100 100/96 100/100 100/100

Greece 100/100 100/93 86/86 100/100 100/94

Czechoslovakia 100/100 100/96 100/96 100/100 100/100

Ireland 100/100 100/100 100/96 100/100 100/100

Poland 100/95 100/100 100/96 100/100 100/100

Sweden 100/80 100/100 100/96 100/100 100/94

Alpha: Cronbach’s alpha on whole sample [range across countries]; IIC/IDV: item internal consistency/item discriminant validity expressed in

terms of range of Item-scale correlation (% Scaling success); Phy. WB: Physical Well Being; Psy. WB: Psychological Well Being; Au. &

Parents: Autonomy and Parents; Peers & SS: Peers and Social Support; School: School Environment
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DIF on the KIDSCREEN-27 and have shown promising

results [47].

In conclusion, the KIDSCREEN-27 appears to be psy-

chometrically robust instrument which would be suitable

for use in national or international clinical and epidemio-

logical studies.
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