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Abstract

The reported prevalence of late-life depressive symptoms varies widely between studies, a finding that might be attributed
to cultural as well as methodological factors. The EURO-D scale was developed to allow valid comparison of prevalence
and risk associations between European countries. This study used Confirmatory Factor Analysis (CFA) and Rasch
models to assess whether the goal of measurement invariance had been achieved; using EURO-D scale data collected in
10 European countries as part of the Survey of Health, Ageing and Retirement in Europe (SHARE) (n = 22,777). The
results suggested a two-factor solution (Affective Suffering and Motivation) after Principal Component Analysis (PCA)
in 9 of the 10 countries. With CFA, in all countries, the two-factor solution had better overall goodness-of-fit than the
one-factor solution. However, only the Affective Suffering subscale was equivalent across countries, while the Motivation
subscale was not. The Rasch model indicated that the EURO-D was a hierarchical scale. While the calibration pattern
was similar across countries, between countries agreement in item calibrations was stronger for the items loading on the
affective suffering than the motivation factor. In conclusion, there is evidence to support the EURO-D as either a uni-
dimensional or bi-dimensional scale measure of depressive symptoms in late-life across European countries. The Affective
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Suffering sub-component had more robust cross-cultural validity than the Motivation sub-component. Copyright © 2008

John Wiley & Sons, Ltd.
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Introduction

Among late-life psychiatric disorders, depression is
probably the most frequent cause of emotional suffering
and has a significant impact on quality of life (Blazer,
2003). A wide range in depression prevalence has been
found between studies (0.4-35%). Whilst there may be
important contextual differences or differences in risk
factor prevalence accounting for this, methodological
issues require further evaluation: in particular, poten-
tial between-centre variations in the performance of
diagnostic instruments (Beekman et al., 1999).

The EURO-D (Prince et al., 1999b) was originally
developed in an effort to harmonize data on late-life
depression from population-based studies in 11
European countries as part of the EURODEP collabo-
ration. The EURO-D items were all taken from the
Geriatric Mental State (GMS: Copeland et al., 1986).
However, they were also used in several of the other
assessments to be harmonized — the SHORT-CARE,
the Centre for Epidemiological Studies Depression
scale (CES-D) the Zung Self-rating Depression Scale
and Comprehensive Psychopathological Rating Scale
(CPRS) (Prince et al., 1999b). Thus, the EURO-D has
intrinsically strong face validity. The initial validation
showed adequate internal consistency, with the optimal
cut-off point of 3/4 for prediction of both GMS depres-
sion and SHORT-CARE pervasive depression (Prince
et al., 1999b). The EURO-D was found to be reliable
and validated for detection of DSM-IIIR depression in
older people in Spain (Larraga et al., 2006). Principal
Component Analysis (PCA) generated two factors
(Affective Suffering and Motivation) that were common
to nearly every participating country in the EURODEP
studies (Prince et al.,, 1999b) and for Indian, Latin-
American and Caribbean centres in the 10/66 Demen-
tia Research Group pilot studies (Prince at al., 2004).

Confirmatory Factor Analysis (CFA) and Rasch
models can be used to assess whether a scale measures
the same trait dimension, in the same way, when applied
in qualitatively distinct groups (Reise et al., 1993); in
this instance populations from different countries and
cultures. The aim of this analysis was to investigate
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whether data on late-life depression symptoms collected
using EURO-D in 10 European countries participating
in the Survey of Health, Ageing and Retirement in
Europe (SHARE) support the cross-cultural validity of
the measure.

Method

Design

We use data from Release 1 of the SHARE 2004 base-
line study (Borsch-Supan et al., 2005). This comprised
cross-sectional surveys of representative samples of
community residents aged 50 years and over from 10
European countries from Scandinavia (Denmark and
Sweden) through Central Europe (Austria, France,
Germany, Switzerland and the Netherlands) to the
Mediterranean (Spain, Italy and Greece). The actual
fieldwork in SHARE was carried out by a different
agency for each country, but the programming of the
individual instruments was done centrally by CentER-
data, a survey research institute affiliated with Tilburg
University in the Netherlands. The data were collected
using a computer assisted personal interviewing (CAPI)
program, supplemented by a self-completion paper and
pencil questionnaire. The set-up of this CAPI program
allowed each country involved to use exactly the same
underlying structure of meta-data and routing. The
only difference across countries was the language. Next
to the CAPI instrument, a Case Management System
(CMS) was developed to manage the co-ordination of
the fieldwork. In the participating SHARE countries
the institutional conditions with respect to sampling
are so different that a uniform sampling design for the
entire project was infeasible. As a result the sampling
designs have varied from simple random selection of
households to more complex multi-stage designs accord-
ing to the choice of the Principal Investigator (PI) from
each country to seek maximal representativeness. A
train-the-trainer (TIT) programme was developed by
the Survey Research Centre (SRC) of the University
of Michigan at Ann Arbor for the SHARE project,

providing centralized training of local survey agency
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trainers in order to facilitate standard training of inter-
viewers and standardization of the data collection pro-
cesses in the respective countries.

SHARE was primarily carried out to investigate
economic issues around and after retirement age and
was designed to provide comparable data to the US
Health and Retirement Study (HRS, 2006) and the
English Longitudinal Study of Ageing (ELSA, 2006).
It has the advantage of encompassing cross-national
variation in public policy, culture and socio-political
history. The data is publicly accessible (www.share-
project.org).

Mental health and psychological status assessment

The SHARE database includes variables and indicators
created by the AMANDA RTD-project under the
European Union’s 5th framework programme. This
module included the objective of developing and vali-
dating indicators of mental health and cognitive func-
tioning suitable for use in European surveys. Mood was
measured using EURO-D (Prince et al., 1999a; Prince
et al,, 1999b) with 12 items covering depression, pessi-
mism, suicidality, guilt, sleep, interest, irritability, appe-
tite, fatigue, concentration, enjoyment and tearfulness
in the last month (see Appendix). It is scored, by
summing item scores for individual symptoms that are
coded as 0 and 1 when they are ‘not present’ and
‘present’, respectively. Total score ranging from O to 12
a higher score indicating more depressive symptoms.

Statistical analyses

First we describe for each country the sample charac-
teristics (age, gender, marital status, education and
retirement status), together with mean scores for EURO-
D, mean factor scores for Affective Suffering (depres-
sion, tearfulness, suicidality, sleep disturbance, guilt,
irritability and fatigue) and Motivation (interest, enjoy-
ment, concentration and pessimism) factors originated
from the PCA carried out in this study, and Cronbach’s
alpha for all 12 EURO-D items.

PCA was based on a covariance matrix of tetra-
choric correlations to reduce bias in the estimation of
factor loadings (Olsson, 1979). The cut off used to
assume that an item loaded on a given factor was 0.55.
A varimax rotation was carried out with an eigenvalue
of one as initial extraction criterion.

In CFA a model is tested that specifies in advance
the relations between observed variables and latent
factors. Such a model contains parameters that are
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(a) fixed to a certain value, (b) constrained to be equal
to other parameters, orfand (c) free to take on any
unknown value. We wished to test for measurement
invariance (Sorbom, 1974); that is whether the best
factor solution was related to the latent trait or traits
in the same way across the 10 countries represented in
our sample. We compared two models in which all item
loadings were (i) constrained and (ii) not constrained
to be identical between countries. In each case factor
variances and covariances were sample specific. We
aimed to test for Partial Measurement Invariance if Full
Measurement Invariance was rejected. Partial Measure-
ment Invariance occurs if a majority of the non-fixed
values are still invariant across groups and if these
invariant loadings define the latent metric. For each
model the absolute fit of the model was evaluated by
means of a )’ statistic. The * test, however, is very
sensitive to technical conditions, particularly large
sample size or a violation of the multivariate normality
assumption (Bentler and Bonett, 1980). As recom-
mended (Bollen and Long, 1993; Kline, 1998; Mac-
Callum, 1990) we used several other absolute and
relative indices of fit. Akaike’s Information Criterion
(AIC: Akaike, 1987) adjusts the model chi-square to
penalize for model complexity. The lower the AIC
value, the better the fit of the model (Burnham and
Anderson, 1998). The Tucker—Lewis Index (TLIL: Tucker
and Lewis, 1973), indicates the proportion of covaria-
tion among indicators explained by the model relative
to a null model of independence, and is independent
of sample size. Values near zero indicate poor fit, whereas
values near 1.0 indicate good fit; those greater than 0.90
are considered satisfactory (Dunn et al., 1993; Marsh
et al.,, 1996). In contrast, the Root Mean Square Error
of Approximation (RMSEA) assesses badness-of-fit per
degree of freedom in the model and equals zero if the
model fits perfectly; RMSEA values of less than 0.05
indicate close fit and 0.05 to 0.08 reasonable fit of a
model (Browne, 1990).

Rasch analysis belongs to a family of statistical
models developed from Item Response Theory (IRT)
(Nunnally and Bernstein, 1994; Reise et al.,, 1993).
Whereas CFA models account for the covariance
between test items, IRT models account for patterns of
item responses. The Rasch model (Bond and Fox, 2001)
suggests that the responses to a set of items can be justi-
fied by a person’s position on the underlying trait that
is being measured and by the characteristics (para-
meters) of the items. The key parameter is the item
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severity (also referred to as item calibration). It is mea-
sured on the same scale as the severity of the underlying
trait. Participants with severity scores below the calibra-
tion for the given item are more likely to deny than
endorse the item, while those with severity scores above
the calibration for the item are more likely to endorse it.
It follows that the items with higher calibrations are less
frequently endorsed. Also, a participant who endorses an
item of middling severity is likely to have endorsed all
items with lower calibrations. By the same token, one
who denies an item at midrange is likely to deny all items
with higher calibrations. These assumptions are only
probabilistically true; not all participants will follow
these expected patterns exactly. INFIT (inlier—sensitive
or information—weighted fit) assesses the extent to which
observed response patterns were consistent, or inconsis-
tent with the item calibrations. The probability of a
positive response in each cell of the person-by-item
matrix is calculated. The INFIT statistic compares the
actual response to the probabilistically expected response
in that cell. It is an ‘information-weighted’ fit statistic for
each item that is sensitive to responses by persons with
severity scores in the range near the calibration of the
particular item. Mean square INFIT (MNSQ) statistics
of <1.3 indicate that the subscale items contribute
to a single hierarchical underlying construct (uni-
dimensionality). While there can be no single satisfac-
tory test of model adequacy, techniques can be used to
assess different aspects of goodness-of-fit of Rasch models.
The Andersen Z fit tests the assumption that the estima-
tions of the item calibrations are the same, whatever the
level of the latent trait (person homogeneity) (Andersen,
1973). The sample is divided into groups as a function of
the score and the calibrations are estimated in each of
these groups. The statistics follow, under the null assump-
tion, a chi-square distribution.

The invariance of the item calibrations by country
was determined through plotting a matrix of Spearman
correlations, which was used to estimate the consis-
tency between countries in the rank order of the cali-
brations assigned to the items. Measurement invariance
with respect to item calibration would be suggested by
consistently high correlations across all pairs of coun-
tries. Overall agreement across the 10 countries was
assessed with an intraclass correlation coefficient.

Description of data, PCA, Rasch models and
Spearman’s correlation coefficients were conducted
with STATA 9.1, and CFA with AMOS 5 (Arbuckle,
2003). The parameters of the Rasch model and the

Copyright © 2008 John Wiley & Sons, Ltd

The SHARE project 15

evaluation of its fit were estimated in STATA 9.2 with
the incorporation of the Raschtest module developed

by Hardouin (2001).
Results

Characteristics of participants across the 10 countries
The SHARE probability samples represent the non-
institutionalized population aged 50 and older in 10
European countries. The breakdown of the 2004 sample
(Release 1) by country, sex and age has been reported
elsewhere (Borsch-Supan et al., 2005). The household
response rate across all countries was 57.4%, with the
lowest rate in Switzerland (37.6%) and the highest in
France (69.4%). Individual response (proportion of eli-
gibles interviewed in consenting households) ranged
from 73.8% (Italy) to 93.0% (Denmark) with 86.0%
overall (Borsch-Supan et al., 2005). In Table 1, we sum-
marize the characteristics of participants who answered
the EURO-D. Their mean (standard deviation, SD) age
was 64.2 (10.5) years, 10,742 (54.5%) were female, 15,906
(70.6%) were married and 10,749 (47.9%) were retired.
The mean EURO-D score ranged from 1.80 (Denmark)
to 3.10 (Spain) with an overall mean of 2.25 (SD =
2.24). Affective Suffering mean factor scores ranged
from 0.20 (Sweden) to 0.29 (Germany), and the Moti-
vation mean factor scores from —0.07 (Sweden) to 0.18
(Switzerland). In all countries, the EURO-D scale was
moderately internally consistent with Cronbach’s alpha
ranging from 0.62 to 0.78.

Principal components analyses (PCA)

The PCA before rotation, with an eigenvalue of 1 or
more as extraction criterion, gave rise to two factors in
all countries other than Switzerland where a three-
factor solution was found. The first factor explained
between 41.4% and 69.5% of the variance (eigenvalues
4.55 to 6.14), and the second 10.3% to 18.4% (eigenval-
ues between 1.20 and 1.83) (Table 2). In Switzerland,
the third factor had an eigenvalue of 1.25. The depres-
sion item loaded most strongly (>0.80) for factor 1 in
all countries, followed by tearfulness. Others items such
as suicidality, guilt, irritability, sleep disturbance and
fatigue also typically loaded over 0.60 on factor 1.
Pessimism was the highest loading item on factor 2
(>0.70). Enjoyment, concentration and interest were
also highly correlated with factor 2, however loadings
varied from 0.55 to 0.70 between countries. Enjoyment
and pessimism loaded on a separate third factor in
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Table 2. The SHARE Release 1 — PCA based on a tetrachoric correlation matrix for EURO-D (SHARE, 2004)

Two-factor solution Number of factors with Content of factors not captured in
eigenvalue > 1 two-factor solution
Factor 1 Factor 2
Pool 2
Variance (%) 48.1 11.5
Item loading depression enjoyment
tearfulness pessimism
suicidality interest
guilt concentration
irritability
sleep
Switzerland 3 Enjoyment, pessimism
Variance (%) 414 12.8
Item loading depression irritability
tearfulness appetite
guilt interest
suicidality fatigue
Greece 2
Variance (%) 48.3 12.6
Item loading depression interest
tearfulness pessimism
suicidality concentration
guilt
irritabilicy
fatigue
sleep
appetite
Denmark 2
Variance (%) 44.8 15.2
Item loading depression enjoyment
tearfulness pessimism
sleep concentration
suicidality
irritability
appetite
interest
France 2
Variance (%) 42.8 12.2
Item loading depression pessimism
sleep enjoyment
tearfulness interest
guilt concentration
suicidality
fatigue
irritability
Italy 2
Variance (%) 46.6 12.3
Item loading depression enjoyment
tearfulness pessimism
guilt appetite
irritability concentration
suicidality interest
fatigue
sleep

Int. J. Methods Psychiatr. Res. 17(1): 12-29 (2008)
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Table 2. Continued

Two-factor solution

Number of factors with

eigenvalue > 1

Content of factors not captured in
two-factor solution

Factor 1 Factor 2
Spain 2
Variance (%) 51.2 11.3
Item loading depression pessimism
guilt enjoyment
irritability interest
tearfulness concentration
suicidality appetite
sleep
The Netherlands 2
Variance (%) 51.2 1.3
Item loading depression pessimism
guilt enjoyment
irritability interest
tearfulness concentration
suicidality appetite
sleep
Sweden 2
Variance (%) 69.5 184
Item loading depression pessimism
tearfulness suicidality
irritability enjoyment
sleep
Germany 2
Variance (%) 50.9 10.3
Item loading depression enjoyment
tearfulness pessimism
suicidality interest
irritability concentration
appetite
fatigue
sleep
Austria 2
Variance (%) 539 114
Item loading depression enjoyment
suicidality pessimism
interest concentration
fatigue
sleep
tearfulness
appetite
irritability

Bold typeface: items loading at >0.70; Roman typeface: items loading at >0.60; italic typeface: items loading at 0.55-0.59.
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Switzerland. When data were pooled from all centres,
a two-factor solution also emerged, with factors 1 and
2 accounting for 48.1% and 11.5% of the variance
respectively.

Factors 1 and 2 had been identified in the earlier
EURO-D development (Prince et al., 1999b), with a very
similar item loading pattern, and were then referred to
as Affective Suffering and Motivation, respectively.
Only appetite tended to crossload with average loadings
of 0.53 on Affective Suffering and 0.59 on Motivation.

Confirmatory Factor Analysis (CFA)

First we fitted a one-factor solution with no constraints
(all item loadings freely estimated). This provided a
reasonable fit for the 12-item EURO-D scale (x* =
4352.4; p < 0.001; df = 540; AIC = 3272.4; TLI = 0.84;
RMSEA = 0.018).

Table 3 shows results for confirmatory factors for the
two-factor solution (Affective Suffering and Motiva-
tion) derived from the PCA in the current study. Three
different models were obtained, with different con-
straints applied in each case (Model 1: no constraints,
as per the one factor solution; Model 2: both factors are
constrained to load equally across all countries; Model
3: only items from Affective Suffering factor were con-
strained). As expected, each of the three two-factor
solution models fitted better (lower AIC value, TLI >
0.90 and RMSEA < 0.05) than the one-factor solution
(Model 1: o = 26379, df = 430, AIC = 17779, TLI =
0.89, RMSEA = 0.015; Model 2: * = 3375.3, df = 511,
AIC = 2353.3, TLI = 0.88, RMSEA = 0.016; Model 3:
x*=3050.4, df =484, AIC =2082.4, TLI = 0.89, RMSEA
=0.015).

Comparison between Model 2, with all items load-
ings constrained, and Model 1 showed that the imposed
constraints increased the chi-square values and degrees
of freedom, with a change of 7374 in chi-square value
and 81 more degrees of freedom. More importantly, the
AIC value for Model 2 (2353.3), was higher than the
AIC model for Model 1 (1777.9), and the goodness-of-fit
indices (TLI = 0.88, RMSEA = 0.016) were slightly
worse than those for Model 1. Therefore, the full invari-
ance model did not hold across countries, and was
rejected.

In the partial invariance model (Model 3), specified
after closer inspection of Model 1, the factor loading
parameters of motivation items were freely estimated,
while those for the affective suffering items were con-
strained. While the chi-square change (412.5 on 54

Copyright © 2008 John Wiley & Sons, Ltd
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degrees of freedom) still suggests that Model 1 is supe-
rior, the three absolute goodness-of-fit indices provide
strong evidence that the partial invariance model
(Model 3) is adequate and does not clearly differ from
Model 1, which was without any restriction.

Item performance of EURO-D using Rasch model
Average item calibrations and INFIT values for each
EURO-D item for the 10 countries included in the
SHARE project are presented in Table 4. Lower item
calibrations suggest a high probability of item endorse-
ment by those with low scores on the trait. Depression
(followed by sleep disturbance) had the lowest item
calibrations overall, while guilt and suicidality had the
highest. Overall, the goodness-of-fit of the EURO-D
items was satisfactory for all countries. The Andersen
Z Likelihood test for person heterogeneity was statisti-
cally significant for all countries suggesting that items
do not have the same meaning for people at different
scores. The suicidality item had the worst fit, with
INFIT indices ranging from 0.71 in Greece and Austria
to 0.80 in Italy, and interest showed a slight misfit in
Austria.

The rank ordering of EURO-D item calibration
values was similar for all countries. Spearman correla-
tion coefficients between the set of EURO-D item cali-
brations for pairs of SHARE project countries ranged
from 0.70 to 0.97 (Table 5). The intraclass correlation
coefficient for agreement in item calibrations across all
10 countries was 0.89 (0.78-0.95). There is therefore
strong evidence for measurement invariance with
respect to item calibration. *

However, Figures 1 and 2 indicate clearly that there
is more heterogeneity in item calibration between
countries for the motivation than for the affective suf-
fering items. This was confirmed by further calcula-
tions of intraclass correlations for the two subsets of
items. For the subset of items loading on affective suf-
fering the item calibration by country (ICC) was 0.94
(0.85-0.99) whereas for the four motivation items it was

0.65 (0.30-0.96).

Discussion

This is the first time that the EURO-D has been
administered as a self-contained scale rather than
nested within its parent GMS instrument. The survey
version of the scale was found to be feasible and
easily administrable by professional social survey orga-
nizations across Europe. We were able to evaluate its

Int. J. Methods Psychiatr. Res. 17(1): 12-29 (2008)
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Table 5. Spearman’s correlation coefficients of EURO-D item calibrations across countries

Switzerland ~ Greece

Denmark France

Italy

Spain  The Netherlands Sweden  Germany

Switzerland
Greece

Denmark

France

Italy

Spain

The Netherlands
Sweden
Germany
Austria

0.87
092
0.95
0.83
0.82
093
0.92
0.95
0.78

0.77
0.81
0.84
0.84
091
0.83
0.83
0.70

0.80
0.79
0.85
0.86
0.97
0.87
0.72

0.85
0.79
0.87
0.88
0.89
0.78

0.78
0.80
0.79
0.73
0.74

0.86

091 0.90

0.83 0.95 0.89

0.81 0.80 0.71 0.82

2.754
2.50-
2.25+
2.00-
1.754
1.50+
1.254
1.00+

0.75+

Values

0.50+
0.25+
0.00+
-0.25+
-0.50-
-0.75+

-1.004

95
=1.2Y

Depression

=¥ Suicidality
= Guilt
-@- Sleep

A Irritability

-5/ - Appetite
-O= Fatigue

==}= Tearfulness

Country

Figure 1. Average Affective Suffering item calibration by country.
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Values
WoaNWhuOdN®®O-

OO aAaaaaaaaaN
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-El- Interest

-©-Concentration
=>é=Enjoyment

Country

Figure 2. Average Motivation item calibration by country.

psychometric properties in detail in a very large and
multicultural sample of older people from 10 European
countries. In all countries, the EURO-D held up well
as a uni-dimensional scale as evidenced by the moder-
ately high Cronbach’s alpha, the reasonable fit of the
one factor solution and the goodness-of-it of the Rasch
model. For all these reasons, it can be commended as
a brief indicator of depressed mood for large scale
generic surveys of health and social circumstances in
aged populations across Europe. However, there is also
evidence that it may be measuring two underlying
factors, Affective Suffering (well characterized and
invariant across cultures) and Motivation (less well
characterized and variable across cultures).

The EURO-D factor structure

The application of PCA using a covariance matrix
based on a tetrachoric correlation should have reduced
bias in estimation of factor loadings, and increased
precision in the estimation of numbers of underlying
factors. In contrast with the earlier cross-national
EURO-D PCA (prince et al., 1999b) where most centres

had more than two-factors component solutions, in the

Copyright © 2008 John Wiley & Sons, Ltd

current study all but one (Switzerland) generated a two-
factor component solution. Also, in this analysis the
variance explained by the principal components was
greater (Prince et al., 1999b). Both depression and tear-
fulness were more consistently loaded on Affective
Suffering than the other symptoms (suicidality, guilt,
irritability, fatigue and sleep) that tended to load less
consistently across the 10 European countries. In the
factor denominated Motivation, both enjoyment and
pessimism were the higher loading items and they were
present in almost all countries. Other items such as
concentration and interest were also loaded strongly on
this factor, although they were distributed more hetero-
geneously among the different cultures.

CFA is superior to exploratory factor analysis when
some knowledge has been accumulated about the char-
acteristics of a measure (Dunn et al., 1993; Joreskog and
Sorbom, 1988). In this study, the two-factor solution
suggested by previous research using PCA (and by the
PCA findings for the current study discussed in the
previous paragraph) showed better goodness-of-fit
indices than the one-factor solution for EURO-D,
as judged by the much lower AIC. The absolute

Int. J. Methods Psychiatr. Res. 17(1): 12-29 (2008)
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goodness/badness-of-fit indices, TLI and RMSEA sug-
gested a generally adequate fit for the two-factor solu-
tion. Although TLI was just under the more stringent
recommended threshold of 0.90, it was higher than the
more liberal cut-off point of 0.80 proposed by others
(Ullman, 2001). The CFA model (Model 3) in which
Affective Suffering loadings were constrained to be
equal between centres while Motivation factor loadings
were estimated freely provided nearly as good a fit as
the model with no constraints, and a better fit than
the model in which loadings for both factors were
constrained. Therefore measurement invariance was
present for the Affective Suffering, but not for the
Motivation factor.

The EURO-D hierarchical structure

A second objective was to investigate the ranking of
individual items using Rasch modelling and to clarify
the extent to which this ranking varied across coun-
tries. In all countries the 12 EURO-D items conformed
well to a Rasch model, with the INFIT indices in par-
ticular suggesting that it could be regarded as an ade-
quate uni-dimensional scale with hierarchical scaling
properties. Items loading on Affective Suffering fell
into two groups, those with high item calibrations
(guilt, suicidality and appetite) and those with low
calibrations (irritability, tearfulness, fatigue, sleep and
depression), with little variability between countries.
Items loading on Motivation calibrations varied mark-
edly between countries, interest, pessimism and enjoy-
ment generally occupied the mid-range between the
two sets of Affective Suffering items with concentra-
tion falling into the lower calibration group. Therefore,
to the extent that EURO-D can still be regarded as a
uni-dimensional scale measuring a single underlying
trait, the motivation items may provide useful addi-
tional discriminating power in the mid-range of trait
scores.

Clinical and research implications

The Affective Suffering factor shows excellent cross-
cultural measurement properties with strong evidence
for measurement invariance with respect both to item
loadings onto a common undetlying latent trait, and
to item calibrations. It has strong face validity as a
depression measure. For future use, Affective Suffering
factor scores can be calculated from the culturally
invariant factor loadings in Model 3 in Table 3.
A simple Affective Suffering subscale could be

Copyright © 2008 John Wiley & Sons, Ltd
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constructed from the seven main items that load on
the factor (depression, guilt, suicidality, irritability,
tearfulness, fatigue and sleep), however discrimination
may be poor over the mid-range unless further appro-
priate items with middling calibrations can be identi-
fied. While the motivation factor emerges as a clear
second factor in all countries, it exhibits considerable
heterogeneity in factor loading patterns and item cali-
brations between countries. It cannot therefore be
considered to be sufficiently well characterized or
stable for use in cross-cultural research. Efforts should
first be concentrated on clarifying the construct and
its clinical and predictive validity. Concerns were
raised regarding its clinical salience in our earlier paper
(Prince et al., 1999b). Motivation factor scores, but not
Affective Suffering scores, increased with increasing
age. Did this correlation, considered in the context of
the orthogonal relationship with Affective Suffering
suggest that an expressed lack of interest and enjoy-
ment, together with pessimism might be affectively
neutral statements representing an adaptive cognitive
appraisal of activity limitation in older age (Prince
et al., 1999a)? Alternatively, might this factor represent
some of the clinical features of vascular depression
(Alexopoulos et al., 1997) with impaired executive
functioning associated with vascular damage to sub-
cortical structures? Future research might usefully test
whether disability is associated with motivation but
not with affective suffering, and whether motivation is
specifically associated with cognitive impairment,
particularly tests of executive function such as verbal
fluency. It would also be important to investigate
further the stability or otherwise of the measurement
properties of the affective suffering and, particularly,
the motivation factors across the life stages in later
life. In the SHARE study, participants’ ages ranged
from 55 to extreme old age; we could test for measure-
ment invariance with respect to CFA and Rasch
models, comparing explicitly different age groups. Age
might also be a useful selection factor in future quali-
tative research, recruiting younger-old and oldest-old
people with high motivation factor scores in an attempt
to understand the meaning of lack of motivation at
different ages. Qualitative research involving older
people with high Motivation factor scores accompa-
nied by high and low Affective Suffering scores may
also help to clarify the underlying construct or con-
structs, and to generate additional items that could be
used to improve the psychometric characteristics of
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the subscale, should this be desirable. In the mean-
time, we propose to use both the full 12-item EURO-D
scale, and the Affective Suffering factor score derived
from it in our further analyses of SHARE data and
would commend this approach to others using this
publicly accessible data resource.

Despite the measurement invariance demonstrated
for the affective suffering factor we cannot conclude
that the between country differences in levels of this
trait described in Table 1 relate to real differences in
psychological morbidity. Compositional differences (for
example in age, gender or educational level) may have
contributed. More significantly, culturally determined
differences in norms or expectations or expressions of
mood and mental health might be implicated. Such
influences have been clearly established in the case of
self-reported global health, where the use of anchoring
vignettes has been advocated to identify and adjust for
the consequent response bias (Salomon et al., 2004). In
principle, a similar approach might improve the cross-
cultural comparability of self-reported mental health
assessments.
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Appendix

The EURO-D scale
Question 1: SAD OR DEPRESSED LAST MONTH

‘In the last month, have you been sad or depressed?
0 No
1 Yes

Question 2: HOPES FOR THE FUTURE
‘“What are your hopes for the future?

0 Any hopes mentioned

1 No hopes mentioned

Question 3: FELT WOULD RATHER BE DEAD

‘In the last month, have you felt that you would rather be
dead?

0 No such feelings

1 Any mention of suicidal feelings or wishing to be dead

Copyright © 2008 John Wiley & Sons, Ltd
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Question 4: FEELS GUILTY

‘Do you tend to blame yourself or feel guilty about anything?”
0 No such feelings

1 Obvious excessive guilt or self-blame, mentions guilt or
self-blame, but it is unclear if these constitute obvious, or
excessive guilt or self-blame

Question 5: TROUBLE SLEEPING

‘Have you had trouble sleeping recently?

0 No trouble sleeping

1 Trouble with sleep or recent change in pattern

Question 6: LESS OR SAME INTEREST IN THINGS

‘In the last month, what is your interest in things?

0 No mention of loss of interest, non-specific or uncodeable
response

1 Less interest than usual mentioned

Question 7: IRRITABILITY
‘Have you been irritable recently?’
0 No

1 Yes

Question 8: APPETITE

“What has your appetite been like?

0 No diminution in desire for food, non-specific or uncode-
able response

1 Diminution in desire for food

Question 9: FATIGUE
‘In the last month, have you had too little energy to do the

things you wanted to do?
0 No
1 Yes

Question 10: CONCENTRATION

‘How is your concentration!” (Difficulty in concentrating on
entertainment or reading)

1 Difficulty in concentrating on entertainment

2 No such difficulty mentioned

Question 11: ENJOYMENT

‘What have you enjoyed doing recently?’
0 Mentions any enjoyment from activity
1 Fails to mention any enjoyable activity

Question 12: TEARFULNESS

‘In the last month, have you cried at all”
0 No

1 Yes
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