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The EUROHIS-QOL 8-item index: psychometric
results of a cross-cultural field study

Silke Schmidt1, Holger Mühlan1, Mick Power2

Background: Survey research including multiple health indicators requires brief indices for use in cross-
cultural studies, which have, however, rarely been tested in terms of their psychometric quality. Recently,
the EUROHIS-QOL 8-item index was developed as an adaptation of theWHOQOL-100 and theWHOQOL-
BREF. The aim of the current study was to test the psychometric properties of the EUROHIS-QOL 8-item
index.Methods: In a survey on 4849 European adults, the EUROHIS-QOL 8-item index was assessed across
10 countries, with equal samples adjusted for selected sociodemographic data. Participants were also
investigated with a chronic condition checklist, measures on general health perception, mental health,
health-care utilization and social support. Results: Findings indicated good internal consistencies across a
range of countries, showing acceptable convergent validity with physical and mental health measures,
and the measure discriminates well between individuals that report having a longstanding condition
and healthy individuals across all countries. Differential item functioning was less frequently observed in
those countries that were geographically and culturally closer to the UK, but acceptable across all
countries. A universal one-factor structure with a good fit in structural equation modelling analyses
(SEM) was identified with, however, limitations in model fit for specific countires. Conclusions: The short
EUROHIS-QOL 8-item index showed good cross-cultural field study performance and a satisfactory con-
vergent and discriminant validity, and can therefore be recommended for use in public health research.
In future studies the measure should also be tested in multinational clinical studies, particularly in
order to test its sensitivity.
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I n epidemiologic surveys of population health, it is often nec-
essary to include a broad range of very different indicator sets,

ranging for instance from chronic condition checklists to vari-
ous indicators of risk behaviour.1,2 The term ‘indicator’ was first
defined (outside its physical context) within the ‘social indicator
movement’ in the United States in the 1960s, which has been
politically driven to measure societal change processes and was
connected to ongoing changes in society and production. Indi-
cators were defined as ‘. . . a statistic of direct normative interest
which facilitates concise, comprehensive, and balanced judge-
ments about the condition of major aspects of a society’.3

Recently, the meaning of the term ‘indicator’ has changed,
and has been used in a more general way as a derived simple
measure of a more complex whole of physical, socioeconomic
or subjective variables. International research groups developed
and partly succeeded in finding measures for a broad range of
health indicators.4 These efforts on the development of measures
were primarily seen as a descriptor of health status, functioning
and well-being of populations with and without health condi-
tions to be used in epidemiological studies. However, health
indicators can also be used as outcome criteria in clinical inter-
vention studies and as aids for political decision making in the
health-care field.

In addition to research on the development of subjective and
objective indicators for use in health monitoring, there has been

a recent shift in quality of life (QOL) research to develop short
versions of QOL measures that are not only used as monitoring
instruments in health surveys but also for screening purposes in
clinical studies. The most common example is the development
of short measures from the SF-36, e.g. the SF-12.5,6 General
methodological suggestions have been provided; however,
short-form development strategies and methods vary with
respect to the intended use of the instrument.7

The EUROHIS-QOL 8-item index is a QOL measure that has
been derived from the WHOQOL project, as an economic
screening measure with a particular focus of the short version
of the WHOQOL-100, the WHOQOL-BREF.8–10 In order to
develop the measure, multiple datasets were used and multiple
strategies were employed.11 Conceptually, each domain of the
original WHOQOL-100 as well as of the WHOQOL-BREF—the
psychological, physical, social and environmental domains—is
represented in the short from by two items. The development of
the EUROHIS-QOL 8-item index for the QOLmeasure has been
based on three large, multinational samples of the WHOQOL-
100 and theWHOQOL-BREF (n> 20 000). To extract items for
a short version, different methods were employed. First, basic
multitrait analyses and analyses of the importance of items
within certain domains were carried out. Analyses were based
on a data bank of multinational importance ratings of all items
of the WHOQOL-OLD. Secondly, Rasch analyses, and confir-
matory and exploratory factor analyses were used to derive items
that showed the best overall fit for a single factor. The derived
version demonstrated good internal consistencies in a pilot
study for three countries (UK, France, Germany), but still
required psychometric testing in a larger multinational study
before it could be employed in cross-cultural surveys. However,
in order to be used in multinational projects on population
health, epidemiology, cross-cultural and clinical studies, further
cross-national psychometric testing is required.
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The aim of the current study is to test the psychometric
properties of the EUROHIS-QOL 8-item index in terms of its
reliability, convergent and discriminant validity, and in terms of
its cross-cultural performance, e.g. by conducting analyses on
differential item functioning (DIF). The index will also be tested
in terms of its Rasch properties, the overall structure of the eight
items and QOL.

Materials and methods

Sample and data collection

The study was part of the EUROHIS field study, a European
project on health determinants and outcomes for use in health
surveys.12,13 All measures employed have undergone interna-
tional instrument development, e.g. translation, pilot testing
and linguistic validation.
Participants were adminstered a range of measures, which

were assessed by telephone or individual interviews. Samples
were recruited from 10 countries (UK, France, Germany,
Croatia, Czech Republic, Romania, Slovakia, Lithuania, Latvia
and Israel; table 1). They either aimed at representativeness, or
adjusted according to sociodemographic data: while most sam-
ples were based on population registers, the Romanian sample
was only based on a specific region. Concerning the mode of
administration, all countries used telephone or face to face inter-
views except for Lithuania, where mail surveys were employed.

Instruments

The EUROHIS-QOL 8-item index—a QOL measure. The
EUROHIS-QOL 8-item index is an 8-item measure for QOL,
derived from the WHOQOL-100 and the WHOQOL-BREF.
The overall QOL score is formed by a simple summation of scores
on the eight items, with higher scores indicating better QOL.
However, conceptually the psychological, physical, social and
environmental domains are each represented by two items. All
answer scales have a 5-point response format on a Likert scale,
ranging for instance from ‘not at all’ to ‘completely’. Pilot study
analyses of the performance of the overall scale showed satisfactory
Cronbach alpha values (0.80) for internal consistency in three
centres (UK, Germany, France11). Except for the health-related
QOL items, all items showed significant cross-cultural variation.
General health. As an overall indicator of morbidity, respon-

dents rated their general health (‘How is your health in gen-
eral?’) on a 5-point scale that ranged from ‘very good’ (score 1)
to ‘very bad’ (score 5). It has been shown that this widespread
measure acts as an index of overall physical health perception, in
contrast to chronic condition checklists, which are considered
to be more objective measures, and in contrast to mental and
social domains of health.14–18 On the basis of an overview of 27
studies that included the general health single-item measure,
Idler and Benyamini16 identified only two studies that did
not show a prognostic validity for other morbidity indicators.
Chronic physical conditions check list. Respondents were asked

to indicate the lifetime incidence of any kind of long-standing
chronic condition as well as the 12-month incidence (yes/no) in
a chronic condition checklist that included the following
diseases: asthma (allergic or otherwise), diabetes, cataract, ele-
vated blood pressure (hypertension), heart attack, stroke,
chronic bronchitis, arthritis, osteoporosis, gastric or duodenal
ulcer, migraine (frequent headache) and anxiety/depression.19 A
variety of studies have compared chronic morbidity indicators
measured through self-report with physical examinations
or general practitioner registers.20–22 While the prevalence of
general morbidity does not show discrepancies between self-
report and physician’s evaluation, the agreement between
both perspectives varies considerably as a function of the type
of condition. High concordances have been shown for diabetes,

epilepsy, cancer andmyocardial infarct.20,22 Lower concordances
were found for hypertension, migraine, muscosceletal diseases
and mental disorders. For this reason, the following specifica-
tions regarding the chronic condition checklist have been
included in the EUROHIS study: (i) whether or not these
conditions were diagnosed by a doctor; (ii) whether there
was a recent onset of this medical condition; and (iii) whether
or not individuals are under medical treatment because of the
condition. The association between these variables and the long-
standing condition item was high, varying between 0.70 and
0.85.13,23 Given this concordance, the single item on the lifetime
prevalence of a chronic condition was included, also because it
showed the lowest amount of missing data across all physical
condition variables.
Mental health indicators. In the area of mental health, a gen-

eral distinction has been made between general indicators
enhancing the understanding of population health and indica-
tors that can be used as screening indices for mental disorders.24

Population-based mental health measures are primarily dimen-
sional indicators, while screening indices are clinical and cate-
gorical in estimating the prevalence of mental disorders in
the population. The dimensional indicators of mental health
in the EUROHIS study comprised the following three measures
in the cross cultural analyses.
(i) Psychological distress, as measured by the SF-36 mental

health index (MHI5), which has been used to screen for mental
health disorders in populations.25 The MHI5 has been shown to
have the highest correlation with the mental health summary
score of the SF-36 (r¼ 0.87), and the lowest correlation with the
physical health component (r¼ 0.17) of all SF-36 subscales.26,27

(ii) Role limitation was measured by the three questions of
the Role Emotional Subscale (ROLEM) from the SF-12.26,28,29

(iii) Social support was measured by the Oslo Social Support
Scale,30,31 which comprises three items on the primary support
group, interest and concern shown by others, and ease of
obtaining practical help. Instead of calculating an overall social
support scale, the aspects of quantity and quality of social
support were entered separately into the overall analyses.
Further measures on risk behaviour, health behaviour and

health-care utilization,32 as well as physical health, were devel-
oped in the EUROHIS study, but were not included in the
current study.12

Data analytic strategy

Multiple statistical procedures were involved in the psychome-
tric analyses of the EUROHIS-QOL 8-item index. Statistical
analysis employed basic descriptive psychometric properties,
scale properties using classical psychometric theory, specifically
internal consistency, validating using other measures, discrimi-
nant validity, testing of the scale structure according to struc-
tural equation modelling and psychometric analyses using
probabilistic measurement theory (unidimensionality). Fur-
thermore, item bias was explored using different methods for
the detection of DIF, a logistic regression approach and an
ANOVA significance test of the residuals.
Descriptive and basic statistical analyses of the data were

performed using SPSS 11.0 computer software. Different soft-
ware packages for investigating structural equation modelling
(AMOS,33 EQS34) and models of item response theory
(RUMM,35 WINMIRA36) were employed.

Results

Sample characteristics

The total number of respondents from the 10 countries was
4849, with 1203 individuals from the UK, France and Germany,
a combined total of 1876 from Croatia, the Czech Republic,
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Romania and Slovakia, 778 from the Baltic States Lithuania and
Latvia, and 992 from Israel (table 1).
The number of missing values varied between different health

indicators; in addition, non-response rates were lowest in the
psychometrically developed indicator sets, i.e. the QOL and
mental health indicator data. The highest rate of missing data
was observed in the use of preventive care indicator (non-
response rate of 5.8%). Missing data varied considerably across
countries, particularly in the physical activity and alcohol con-
sumption indicator set. With respect to sociodemographic data,
the respondents in the western European countries, being
based on representative data (western European countries
and Israel), displayed a higher age range (F ¼ 105.6, 3, 4831;
p ¼ 0.06), showed fewer years of schooling (x2 ¼ 207, 5, 3;
P < 0.001) and higher rates of employment (x2 ¼ 111.9, 3;
P < 0.001). The rates of female participants were higher in
the two Baltic states (x2 ¼ 35.1, 6; P < 0.001), particularly in
the Latvian sample. Participants were more frequently married
in the western and eastern European groups than in the Baltic
countries and Israel (x2 ¼ 51.7, 3; P < 0.001) which was,
however, associated with the lower age range in these countries.
Basic sociodemographic properties (for gender, cohort, educa-
tion, employment, marital status) of the whole sample and of
country-specific subsamples are listed in table 1.

Cross-cultural applicability of items and scales

Descriptive country differences in the EUROHIS-QOL 8-item
index. Overall, the rate of missing data for the eight items of
the EUROHIS-QOL 8-item index was very low (below 1%;
table 2). The scale showed a good internal consistency (a ¼
0.83) and low to moderate floor and ceiling effects. Table 3
displays means and standard deviations of the total
EUROHIS-QOL 8-item index, as well as the eight items, across
the 10 countries. Country-specific analyses suggest considerable
country differences on a descriptive level. This also holds for
EUROHIS-QOL overall score means adjusted for core sociode-
mographic features, such as gender, age group, marital status,
etc. (figure 1). For statistical analyses, four country groups were
formed: the western countries (UK, France and Germany), the
eastern countries (Czech Republic, Slovakia, Romania, Croatia),
the Baltic states (Lithuania, Latvia) and Israel. There is a higher

QOL in the western European states and Israel and lower scores
in southern and eastern European states, in particular for
the Baltic states. Employing ANOVA, country effects were
significant, with post-hoc Scheffé tests highlighting significant
differences between Lithuania and Latvia on one hand, and the
western European countries as well as Israel on the other.
As hypothesized, the clear gap between eastern and western
European countries allowed for grouping of these countries in
mulitfactorial analyses. Gender, age and country effects of a
combined univariate analysis of the EUROHIS-QOL 8-item
index total score as well as the EUROHIS-QOL 8-item index
subdimensions highlighted the same range of effects with par-
ticipants from eastern and Baltic European countries (Latvia,
Lithuania, Romania, Czech Republic, Slovakia), as well as
females and younger persons reporting lower QOL on a single
item level.
However, there were some interesting age effects on the level

of single items. Country, age and gender effects of the EURO-
HIS-QOL 8-item index are displayed in table 3. In general,
country effects were the largest effects on a descriptive level
(partial Eta2 ¼ 0.2).

Convergent and discriminant validity

Convergent validity: intercorrelations between EUROHIS-QOL
8-item index and different measures for mental and physical
health. In the total sample, the zero-order correlation between
the EUROHIS-QOL 8-item index for QOL and the mental
health index (MHI5) was r¼ 0.49, between QOL and the general
health variable r ¼ 0.53 and between QOL and social support
(OSLO measure) r ¼ 0.36. Comparing the interrelationship
between these three measures across the four country groups
the correlations between the QOL and general health showed
correlations higher than r ¼ 0.50 for all of these countries. In
the Baltic states and southern/eastern European countries
the correlation between the QOL and the MHI5 was r ¼ 0.40
and r ¼ 0.39, respectively.

Discriminant validity between healthy
and ill people

Testing the discriminant validity of the measure, the EUROHIS-
QOL index items were analysed with respect to whether they

Table 2 Selected descriptive properties for the eight items and total score of the EUROHIS-QOL 8-item index (n ¼ 4849)

EUROHIS-QOL 8-item index MD
(%)a

Mean SD
(20%)

Floor
(20%)

Ceiling
(20%)

Skewness a (*if del.) ritem total
b

1 How would you rate your quality of life 0.82 3.68 0.82 1.43 13.43 �0.55 0.80* 0.65
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 How satisfied are you with your health 0.84 3.60 0.96 2.95 13.69 �0.70 0.81* 0.59
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 Do you have enough energy for

everyday life
0.74 3.80 0.91 1.83 21.63 �0.68 0.81* 0.59

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 How satisfied are you with your

ability to perform your daily activities
0.72 3.79 0.87 1.85 16.87 �0.92 0.80* 0.61

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 How satisfied are you with yourself 0.99 3.66 0.88 1.77 14.41 �0.61 0.81* 0.60
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 How satisfied are you with your

personal relationships
0.78 3.89 0.84 1.37 20.87 �0.91 0.82* 0.51

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Have you enough money to meet

your needs
0.80 3.14 1.09 9.09 9.54 �0.27 0.82* 0.49

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 How satisfied are you with the

conditions of your living place
0.78 3.89 0.97 2.24 27.46 �0.89 0.83* 0.45

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
QOL Total score 1.77 3.68 0.62 0.61 19.76 �0.54 0.83 �

a: Missing data listwise
b: corrected for overlap
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distinguish between healthy and ill populations (table 4). The
variable discriminating between healthy and ill populations
was derived from the chronic conditions list including the
longstanding condition indicator showed a high convergence
with recent diagnosis (x2 ¼ 999.41, 1; P < 0.001) and being
under treatment (x2 ¼ 154.46, 1; P < 0.001).

Testing the capacity of the EUROHIS-QOL 8-item index in
its performance to discriminate between healthy and ill popu-
lations, measured dichotomously, a significant discriminative
potential for the overall score can be shown across all countries
except for the Israel (P ¼ 0.090) and Slovakian (P ¼ 0.111)
subsamples.

Analysis of DIF in the EUROHIS-QOL
8-item index

Applying Rasch analysis in order to estimate the unidimension-
ality of the measure (table 5), the scale showed very good item

fit statistics, and no reversed thresholds. In terms of the resi-
duals, item 7 (‘enough money to meet your needs’) and item 8
(‘satisfied with living place’) showed slightly problemtaic scores.
Table 6 shows a summary of the DIF analyses in the country

(western vs. eastern), gender, age (younger vs. older by center
split) and chronic condition (yes/no) subgroups. Differential
Item functioning (= DIF) means that an item performs and
measures differently for one subgroup of a population than
for another. According to this definition of DIF, there should
be no association between the item and country, respectively any
other subgroups. Table 6 shows that, on an overall level, only in
two items DIF was identified in respect to country identified
(‘satisfaction with yourself’, ‘having enoughmoney tomeet your
needs’), in one item in respect to age (‘satisfied with your living
place’), and no DIF in gender and condition groups according
to the criterion proposed by Bjorner et al.37 This ‘conservative’
criterion implies that pseudo-R2-differences are considered to
be significant when they are higher than a cut-off point of at least

Table 3 Selected descriptive and psychometric properties for the total score (range 1–5) of the EUROHIS-QOL 8-item index, by
country (n ¼ 4849)

Country n (%) a MDa Total Female Male Younger Older

Mean SD Mean SD Mean SD Mean SD Mean SD

1 France 400 0.74 2.25 3.84 0.46 3.80 0.50 3.92 0.40 3.90 0.53 3.83 0.45
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 Germany 401 0.80 1.25 4.08 0.49 4.03 0.52 4.14 0.44 4.07 0.54 4.08 0.48
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 UK 402 0.80 1.24 4.00 0.62 3.99 0.62 4.01 0.62 3.85 0.60 4.02 0.62
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 Lithuania 455 0.85 1.76 3.19 0.63 3.15 0.62 3.28 0.63 3.28 0.63 3.05 0.60
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 Latvia 323 0.74 0.00 3.44 0.48 3.42 0.50 3.49 0.42 3.51 0.47 3.28 0.46
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 Croatia 361 0.78 0.28 3.72 0.52 3.71 0.48 3.73 0.56 3.85 0.51 3.63 0.51
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Romania 602 0.81 0.00 3.47 0.56 3.38 0.57 3.56 0.52 3.57 0.51 3.35 0.58
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 Slovakia 400 0.77 6.70 3.56 0.52 3.54 0.54 3.58 0.50 3.59 0.54 3.50 0.48
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9 Czech Republic 512 0.84 0.02 3.57 0.62 3.53 0.59 3.61 0.65 3.66 0.62 3.44 0.62
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10 Israel 992 0.82 1.01 3.86 0.62 3.84 0.64 3.91 0.60 4.00 0.56 3.66 0.66
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Total 4.849 0.83 1.77 3.68 0.62 3.65 0.63 3.73 0.61 3.70 0.61 3.67 0.64

a: Missing data listwise

Adjusted EUROHIS-QOL Score (M +/− 2 SEM) by country
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Figure 1 Adjusted means (M) and two standard errors of the mean (SEM) for total score EUROHIS-QOL 8-item index for different
countries. Scores were adjusted for gender, age and health status
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2 % (using Nagelkerke R2). Of course, this score might vary also
with respect to the sample size and is not reported consistently
by different authors. A second approach to DIF detection, the
ANOVA significance test of the residuals, was employed using
RUMM software. Using this approach, more cases of DIF for the
country factor were identified. DIF did not occur in respect to
gender in the RUMM approach. Almost no DIF occurred in
respect to having a health condition with the exception of the
EUROHIS health item, which makes sense from a
theoretical point of view in chronic diseases. Comparing the dif-
ferent sources of DIF, DIF rather occurred in respect to
country and also in respect to age than in respect to condition
and gender.

On a descriptive level, we found slight indication of country
DIF in different subscales in two items (‘satisfaction with
yourself ’, ‘having enough money to meet your needs’). DIF
did not occur with respect to gender; however, there was slight
DIF with respect to the age group factor on the item 8 referring
to ‘satisfaction with one’s own living place’. Almost no DIF
occurred in condition with the exception of the health item.
This makes sense from a theoretical point of view in chronic
conditions. Comparing the different sources of DIF, DIF rather
occurred in respect to country and also with respect to age than
in respect to condition and gender.
Another, more profound analysis of DIF is to test each trans-

lation in comparison to the English draft items of the UK

Table 4 Discriminant validity (t-tests) of the total score of the EUROHIS-QOL 8-item index (n ¼ 4849) for ill versus healthy
sample, by country and total sample (adjusted for a)

Country Ill sample Healthy sample Total

Mean SD n Mean SD n t P

1 France 3.67 0.48 130 3.93 0.43 261 5.58 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 Germany 3.93 0.49 182 4.21 0.45 214 5.88 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 UK 3.82 0.66 205 4.19 0.51 192 6.33 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 Lithuana 2.98 0.61 184 3.34 0.59 263 6.30 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 Latvia 3.25 0.50 140 3.58 0.40 183 6.54 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 Croatia 3.61 0.51 266 4.04 0.41 94 7.39 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Romania 3.34 0.55 390 3.71 0.488 212 8.19 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 Slovakia 3.47 0.55 76 3.58 0.51 278 1.59 0.111
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9 Czech Republic 3.43 0.64 332 3.83 0.50 179 7.15 0.000
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
10 Israel 3.94 0.62 154 3.85 0.62 828 �1.69 0.090
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Total 3.52 0.63 2.059 3.81 0.58 2.704 16.27 0.000

The category ‘Ill’ was defined by a lifetime, longstanding condition
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Country n Chi square / df (p) CFI RMSEA

France 400 46.240 / 20 (.001) .95 .06 

Germany 401 73.321 / 20 (.000) .94 .08 

United Kingdom 402 86.364 / 20 (.000) .92 .09 

Lithuana 455 96.207 / 20 (.000) .94 .09 

Latvia 323 62.056 / 20 (.000) .90 .08 

Croatia 361 97.108 / 20 (.000) .89 .10 

Romania 602 356.040 / 20 (.000) .78 .17 

Slovakia 401 63.790 / 20 (.000) .92 .08 

Czech Republic 512 151.809 / 20 (.000) .92 .11 

Israel 992 287.255 / 20 (.000) .89 .12 

Total 4849 1082.173 / 20 (.000) .91 .10 

Figure 2 Selective results (x2 statistics, CFI, RMSEA) of a confirmatory factor analyses (CFA) for the eight items of the EUROHIS-QOL
index with one latent variable (QOL), overall and for each country (n ¼ 4849). CFI ¼ comparative fit index; RMSEA ¼ root mean
square estimation approximation

The EUROHIS-QOL 8-item index 425

D
ow

nloaded from
 https://academ

ic.oup.com
/eurpub/article/16/4/420/644306 by U

.S. D
epartm

ent of Justice user on 16 August 2022



version. When comparing cross-national DIF, one should use
populations that are comparable with respect to other sub-
groups. Possible sex, age and severity biases were controlled
within the sampling strategy. Comparing each item in each
language with the English original, the following observations
can be made. The smallest amount of DIF occurred comparing
the Israel with the English data except for item 8 (‘money to
meet your needs’). This suggests that DIF does not occur as a
result of a country effect, but as a translation effect because
Israel employed the English draft version. French and Germany,
being closer to the British culture, showed fewer DIF than coun-
tries from the eastern states and the Baltic states. All countries
showed some substantial DIF in comparison with the UK draft
version of the EUROHIS-QOL 8-item index; however, nearly
the same items displayed DIF. Again, this would suggest
translation difficulties. The items with most significant DIF
were related to the ability to perform daily living activities,
the living conditions of your living place and the amount of

energy for everyday life. Some DIF was also observed for gender
and age.

Testing theuniversal applicabilityandstructural
validity of the EUROHIS-QOL 8-item index

Testing the universality of the QOL one-factor model of the
EUROHIS-QOL 8-item index, a confirmatory factor analysis
using structural equation modelling was performed (figure 2).
The maximum-likelihood method was selected for parameter
estimation. The analyses were conducted across all countries,
as well as in each country sample. The model fitted the data
well (CFI¼ 0.91, RMSEA¼ 0.10) with a satisfactory contribution
of the latent factor on each item. The fit in each country was
satisfactory, with a better fit in the UK, France andGermany and a
lower fit in Slovakia and Israel. With the Romanian data, there
was a poor fit for the one factor model (CFI ¼ 0.78, RMSEA ¼
0.17), both as compared with other country samples and also in

Table 5 Itemfit and parameter estimation for the EUROHIS-QOL 8-item index (using WINMIRA and RUMM)

EUROHIS-QOL 8-item index Q Zq P Location Residuals x2 Reverse
thresholdsa

(RUMM)

Reverse
thresholds
(WINMIRA)

1 How would you rate your quality of life 0.15 �0.09 0.54 �0.08 �6.14 4.13 – –
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 How satisfied are you with your health 0.17 �0.23 0.59 0.19 �1.28 33.38 – –
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 Do you have enough energy for

everyday life
0.15 �0.05 0.52 �0.21 �0.94 53.41 – –

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 How satisfied are you with your ability

to perform your daily activities
0.13 �0.38 0.65 �0.14 �4.01 53.13 – –

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 How satisfied are you with yourself 0.14 0.06 0.48 �0.03 �2.31 11.77 – –
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 How satisfied are you with your

personal relationships
0.13 �0.25 0.60 �0.35 1.51 160.67 – –

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Have you enough money to meet

your needs
0.13 0.50 0.31 0.87 8.80 1003.19 – –

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 How satisfied are you with the

conditions of your living place
0.13 0.47 0.32 �0.25 8.82 165.87 – –

a: Reverse thresholds indicate that response scales do not fit Rasch properties
Q ¼ Q index: respresents an unstandardized parameter for an infit of undimensionality according to the Rasch model
Higher scores indicate higher deviations. Zq is a standardized paramter of Q with a threshold of 0.30 suggested to indicate
violations of the Rasch model

Table 6 Differential item functioning analyses of the eight items of the EUROHIS-QOL-measure (n ¼ 4849)

EUROHIS-QOL 8-item index Countrya Gender Age group Condition

R2-diff RUMM R2-diff RUMM R2-diff RUMM R2-diff RUMM

1 How would you rate your quality of life 0.005 0.000 0.003 0.121 0.002 0.592 0.001 0.078
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2 How satisfied are you with your health 0.012 0.000 0.001 0.186 0.017 0.000 0.020 0.034
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3 Do you have enough energy for everyday life 0.008 0.076 0.003 0.954 0.004 0.065 0.003 0.288
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4 How satisfied are you with your ability to

perform your daily activities
0.016 0.000 0.002 0.272 0.009 0.853 0.003 0.234

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5 How satisfied are you with yourself 0.027 0.000 0.001 0.647 0.006 0.039 0.003 0.596
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6 How satisfied are you with your personal

relationships
0.010 0.072 0.003 0.335 0.003 0.048 0.006 0.082

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7 Have you enough money to meet your needs 0.027 0.000 0.001 0.013 0.015 0.005 0.006 0.102
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8 How satisfied are you with the conditions of

your living place
0.014 0.000 0.004 0.919 0.027 0.977 0.010 0.078

a: Tables for DIF analyses of individual countries against UK draft version can be obtained from the authors. DIF analyses
were performed usiong a logistic regression approach (Zumbo40) with pseudo-R2 differences (R2-diff) for detecting the DIF
effect size as well as the RUMM approach using ANOVA residuals
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terms of cut-off criteria for the fit of structural equation mod-
els.38,39 However, the fit for the Romanian data was improved by
allowing error covariance between item 8 (‘living place’) and item
7 (‘money’) to covary with the overall QOL factor (revised model
CFI¼ 0.910, x2¼ 156.7, RMSEA¼ 0.053). This improvement in
fit demonstrates that the one-factor model fits the Romanian
data, but it also demonstrates the importance of money and living
place for the general rating of QOL.

Discussion

Recently there has been a trend of constructing and using short
versions of QOL measures as an economic tool.7 For instance,
cross-national survey research that includes a range of indicators
requires short indices that are easy to complete. Because these
measures might be developed at the expense of content validity,
there is an urgent need to test the performance of these meas-
ures on both a national and an international level. The current
study tested the performance of a recently developed short ver-
sion of theWHOQOL-10011 in a sample of 4849 adults across 10
European countries. The EUROHIS-QOL 8-item index showed
good qualities in terms of internal consistency across all coun-
tries, good and equal discriminant power to distinguish between
conditions as well as associations with health status in all coun-
tries, and a good internal structure, for example, from the load-
ing of all items on the overall QOL factor in each country, with
the initial exception of the Romanian sample. The model fitted
worse in this sample, both as compared with other country
samples and also in terms of cut-off criteria for the fit of
structural equation models.38,39

In the Romanian data, two items showed a very high impact on
the overall QOL factor, which led to an improvement of the struc-
ture when covariance terms were included. This finding could
result from different mechanisms: it could be assumed that the
lower fit results from the fact that there is no direct translation of
the term ‘quality of life’ in Romanian, which has been evident in
focus groups (G. Hawthorne, N. Davidson, K. Quinn and THE
WHOQOLGroup (40 people), manuscript in preparation). There-
fore, the two terms between money and living place may have a
pervasive impact on overall QOL, so that they reflect more closely
the QOL concept in Romania than the other items of the
EUROHIS-QOL index. Conceptually, this finding may also illus-
trate a link between objective and subjective measures of QOL for
countries where poverty, for example, is a current concern for the
respondent, or may reflect effects on respondents that result from
the transition from one political system to another.
With respect to the DIF analyses, two different methods were

used to detect DIF: a logistic regression approach40 and a signifi-
cance test of the residuals.35 The size of pseudo-R2 differences in
the logistic regression approach serves as an indicator for the
effect-size of DIF. According to the Zumbo,40 cut-off scores
that can be interpreted as meaningful pseudo-R2 differences,
ranged from 0.07 to 0.13. Rumm software was used to perform
additional DIF analyses, computing the P-value of the ANOVA
significance test of the residuals. Both methods were used to
identify DIF for country, gender, age and health status. These
analyses revealed that, overall, there was only moderate DIF. The
P-values of the ANOVA significance test of the residuals showed
that DIF occurred more often between country groups, suggest-
ing item bias possibly caused by translation or cultural differ-
ences. To proceed with a more advanced analysis of DIF for
translation versus culturally caused item bias, the logistic regres-
sionapproachwas applied at the cross-national level. That is, each
translation was tested for DIF in comparison with the English
draft items of the UK version. From these analyses a tendency
could be observed, particularly for different country groups, with
the closer the culture to the western ‘draft language culture’, the
less the DIF was observed. That is, both the frequency of items
affected by DIF as well as the amount of DIF for a single item, as

indicated by the pseudo-R2 differences, vary with respect to cul-
tural setting, related toageographical shift.Todate, analysingDIF
in QOL research has mostly been used in order to identify trans-
lation mistakes as one special case of culturally originated item
bias.41,42 A different understanding of DIF is suggested when
interpreting DIF as an effect of culture. However, this cannot
finally answer the question whether either translation difficulties
or cultural differences cause these differences.
To summarize, the current study was able to demonstrate

that the EUROHIS-QOL index functions well as an overall
score assessing QOL across a range of countries. However, it
does not provide consistent evidence for the validity of two
items representing the original WHOQOL domains. These
items are, from a conceptual point of view, more distant to
the construct of health-related QOL. The highest association
of general health perception occurred with the EUROHIS gen-
eral health item, as well as with the total QOL score, which
supports the clinical validity of the measure.
A serious limitation of the study is related to the fact that the

samples were comparatively small and that they varied between
countries so that representativeness cannot be assumed. For
instance, in the group of older people (age group 66–75 years)
some countries (e.g. Lithuania) had very small sample sizes. The fact
that the prevalence of a long-standing conditions was so small in
the Israel data and that there was no QOL difference between
healthy and ill samples might be attributed to these circumstances.
Future studies will have to test the index as well as its parent

measure, theWHOQOL-BREF, jointly in representative samples
in order to demonstrate whether the index is able to replicate the
overall score of the original. Nevertheless, the current study has
demonstrated that the index works well as an overall QOL factor
across a range of countries and that it can now be used as a short
and easy-to-complete index in health surveys in those countries
that have undergone cross-cultural validation.
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Key points

� The cross-cultural performance of a recently developed
quality of life (QOL) instrument was tested employing a
comprehensive empirical methodology.

� Measures of classical test theory showed a a range of
indices for a good reliabilty and validity across a range
of countries.

� Differential item functioning (DIF) analyses revealed in
general moderate DIF across countries; however, the
closer the culture to the western ‘draft language culture’,
the less the DIF that was observed.

� The EUROHIS-QOL 8-item index showed a good inter-
nal structure, for example, from the loading of all items
on the overall QOL factor in each country, with the
initial exception of the one country sample, presumably
owing to a divergent cultural concept of QOL.

� The index should now be used in multinational clinical
and public health studies in convergence with other
measures.
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