
BackgroundBackground The EURO^D, a12-itemThe EURO^D, a12-item

self-reportquestionnaire fordepression,self-reportquestionnaire fordepression,

was developedwiththe aimof facilitatingwas developedwiththe aimof facilitating

cross-culturalresearch into late-lifecross-culturalresearch into late-life

depression in Europe.depression in Europe.

AimsAims To describe thenationalvariationTo describe the nationalvariation

in depression symptoms and syndromein depression symptoms and syndrome

prevalence across ten Europeancountries.prevalence across ten Europeancountries.

MethodMethod The EURO^DwasThe EURO^Dwas

administered to cross-sectionalnationallyadministered to cross-sectionalnationally

representative samples of non-representative samples of non-

institutionalisedpersons agedinstitutionalisedpersons aged5550 years50 years

((nn¼22 777).The effects of age, gender,22 777).The effects of age, gender,

education and cognitive functioning oneducation and cognitive functioning on

individual symptoms and EURO^D factorindividual symptoms and EURO^D factor

scoreswere estimated.Country-specificscoreswere estimated.Country-specific

depressionprevalence rates andmeandepressionprevalence rates andmean

factor scoreswerere-estimated, adjustedfactor scoreswere re-estimated, adjusted

for these compositional effects.for these compositional effects.

ResultsResults The prevalence of all symptomsThe prevalence of all symptoms

washigherinthe Latinethno-lingualgroupwashigherinthe Latinethno-lingualgroup

of countries, especially symptomsrelatedof countries, especially symptomsrelated

tomotivation.Women scoredhigherontomotivation.Women scoredhigheron

affective suffering; older people and thoseaffective suffering; older people and those

withimpairedverbal fluencyscoredhigherwithimpairedverbal fluencyscoredhigher

onmotivation.onmotivation.

ConclusionsConclusions The prevalence ofThe prevalence of

individual EURO^D symptoms and ofindividual EURO^D symptoms and of

probable depression (cut-off scoreprobable depression (cut-off score554)4)

varied consistently between countries.varied consistentlybetween countries.

Standardising for effects of age, gender,Standardising for effects of age, gender,

education and cognitive functioneducation and cognitive function

suggested thatthese compositionalsuggested thatthese compositional

factors didnot account for the observedfactors didnot account for the observed

variation.variation.
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Depression is common in later life. How-Depression is common in later life. How-

ever, there is considerable variation inever, there is considerable variation in

reported prevalence between studies world-reported prevalence between studies world-

wide. There have been relatively few directwide. There have been relatively few direct

cross-national comparisons of the preva-cross-national comparisons of the preva-

lence of depression using comparablelence of depression using comparable

methodology, particularly with respect tomethodology, particularly with respect to

sampling, definition and assessment of out-sampling, definition and assessment of out-

come. Methodological differences betweencome. Methodological differences between

studies preclude firm conclusions aboutstudies preclude firm conclusions about

cross-cultural and geographical variationcross-cultural and geographical variation

(Beekman(Beekman et alet al, 1999). Improving the, 1999). Improving the

comparability of epidemiological researchcomparability of epidemiological research

constitutes an important step forward.constitutes an important step forward.

The EURO–D scale (PrinceThe EURO–D scale (Prince et alet al, 1999, 1999bb))

was developed to harmonise data on late-was developed to harmonise data on late-

life depression from 11 European popu-life depression from 11 European popu-

lation-based studies (EURODEP). Thelation-based studies (EURODEP). The

EURO–D scale has more recently been ad-EURO–D scale has more recently been ad-

ministered in a large, collaborative house-ministered in a large, collaborative house-

hold survey of nationally representativehold survey of nationally representative

samples of people aged 50 years and oversamples of people aged 50 years and over

from ten European countries: the Surveyfrom ten European countries: the Survey

of Health, Ageing and Retirement in Eur-of Health, Ageing and Retirement in Eur-

ope (SHARE). Observed differences in pre-ope (SHARE). Observed differences in pre-

valence of depression in later life may bevalence of depression in later life may be

accounted for by methodological, composi-accounted for by methodological, composi-

tional or contextual factors. In this analysistional or contextual factors. In this analysis

we sought to answer three questions:we sought to answer three questions:

(a)(a) Are there differences in the prevalenceAre there differences in the prevalence

of depression between European coun-of depression between European coun-

tries, and are these consistent acrosstries, and are these consistent across

the two factors that underlie thethe two factors that underlie the

EURO–D measure and its 12 consti-EURO–D measure and its 12 consti-

tuent symptom-based items?tuent symptom-based items?

(b)(b) Are there compositional differencesAre there compositional differences

between the older European popula-between the older European popula-

tions in terms of age and gendertions in terms of age and gender

(found previously to be associated(found previously to be associated

with the ‘motivation’ and ‘affectivewith the ‘motivation’ and ‘affective

suffering’ factors respectively) (Princesuffering’ factors respectively) (Prince

et alet al, 1999, 1999aa), education, and cognitive), education, and cognitive

function (previously hypothesised tofunction (previously hypothesised to

be associated with motivation factor)be associated with motivation factor)

(Prince(Prince et alet al, 1999, 1999aa)?)?

(c)(c) Do these compositional differencesDo these compositional differences

account, wholly or partly, for anyaccount, wholly or partly, for any

observed differences in depressionobserved differences in depression

prevalence and EURO–D scale scores?prevalence and EURO–D scale scores?

METHODMETHOD

Survey designSurvey design

The SHARE study (Borsch-SupanThe SHARE study (Borsch-Supan et alet al,,

2005) is a consortium survey of health in2005) is a consortium survey of health in

older people across Europe. In this study,older people across Europe. In this study,

national survey organisations were res-national survey organisations were res-

ponsible for selecting household samplesponsible for selecting household samples

and conducting interviews in nationallyand conducting interviews in nationally

reprerepresentative samples of people aged 50sentative samples of people aged 50

years and over from ten countries: Denmark,years and over from ten countries: Denmark,

Sweden, The Netherlands, Germany, Austria,Sweden, The Netherlands, Germany, Austria,

Switzerland, France, Spain, Italy and Greece.Switzerland, France, Spain, Italy and Greece.

The SHARE interview was specificallyThe SHARE interview was specifically

designed to cross-link with the US Healthdesigned to cross-link with the US Health

and Retirement Study (http://hrsonline.and Retirement Study (http://hrsonline.

isr.umich.edu) and the English Longitudinalisr.umich.edu) and the English Longitudinal

Study of AgeingStudy of Ageing (http://www.natcen.ac.uk/(http://www.natcen.ac.uk/

elsa), with the advantage that it encom-elsa), with the advantage that it encom-

passes international variation in culture,passes international variation in culture,

health and social welfare systems andhealth and social welfare systems and

public policy. Questions covered healthpublic policy. Questions covered health

variables (self-reported health, physicalvariables (self-reported health, physical

functioning, cognitive functioning, healthfunctioning, cognitive functioning, health

behaviour, use of healthcare facilities), psy-behaviour, use of healthcare facilities), psy-

chological variables (depression, well-chological variables (depression, well-

being, life satisfaction), economic variablesbeing, life satisfaction), economic variables

(current work activity, job characteristics,(current work activity, job characteristics,

opportunities to work past retirement age,opportunities to work past retirement age,

sources and composition of current income,sources and composition of current income,

wealth and consumption, housing and edu-wealth and consumption, housing and edu-

cation) and social support variables (assis-cation) and social support variables (assis-

tance within families, transfers of incometance within families, transfers of income

and assets, social networks, volunteer activ-and assets, social networks, volunteer activ-

ities). All of the above topics were rated inities). All of the above topics were rated in

an interview conducted in the respondent’san interview conducted in the respondent’s

home, with an average interview durationhome, with an average interview duration

of around 90 min. Response rates were ac-of around 90 min. Response rates were ac-

ceptable throughout. The data are freelyceptable throughout. The data are freely

available to the research communityavailable to the research community

(http://www.share-project.org).(http://www.share-project.org).

MeasurementsMeasurements

The EURO–D was originally developed toThe EURO–D was originally developed to

compare symptoms of depression in 11compare symptoms of depression in 11

European centres (PrinceEuropean centres (Prince et alet al, 1999, 1999bb). Its). Its

items are derived from the Geriatric Mentalitems are derived from the Geriatric Mental

State examination (GMS; CopelandState examination (GMS; Copeland et alet al,,

1986) and cover 12 symptom domains: de-1986) and cover 12 symptom domains: de-

pressed mood, pessimism, suicidality, guilt,pressed mood, pessimism, suicidality, guilt,

sleep, interest, irritability, appetite, fatigue,sleep, interest, irritability, appetite, fatigue,

concentration, enjoyment and tearfulness.concentration, enjoyment and tearfulness.

Each item is scored 0 (symptom not pre-Each item is scored 0 (symptom not pre-

sent) or 1 (symptom present), and itemsent) or 1 (symptom present), and item

scores are summed to produce a scale withscores are summed to produce a scale with
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a minimum score of zero and a maximuma minimum score of zero and a maximum

of 12.of 12.

The psychometric properties of theThe psychometric properties of the

EURO–D have been extensively investi-EURO–D have been extensively investi-

gated and criterion validity demonstratedgated and criterion validity demonstrated

in the cross-cultural context. Principal com-in the cross-cultural context. Principal com-

ponents analysis generated two factorsponents analysis generated two factors

(affective suffering and motivation) that(affective suffering and motivation) that

were common to nearly every participatingwere common to nearly every participating

European country in the EURODEP studiesEuropean country in the EURODEP studies

(Prince(Prince et alet al, 1999, 1999bb) and for Indian, Latin-) and for Indian, Latin-

American and Caribbean centres in the 10/American and Caribbean centres in the 10/

66 Dementia Research Group pilot studies66 Dementia Research Group pilot studies

(Prince(Prince et alet al, 2004). Subsequent analysis, 2004). Subsequent analysis

of the EURO–Dof the EURO–D in the SHARE data-setin the SHARE data-set

using confirmatory factor analysis con-using confirmatory factor analysis con-

firmed the two-factor solution of thefirmed the two-factor solution of the

EURO–D and suggested measurement in-EURO–D and suggested measurement in-

variance across the ten countries (commonvariance across the ten countries (common

factor loadings and item calibrations), atfactor loadings and item calibrations), at

least for the ‘affective suffering’ factorleast for the ‘affective suffering’ factor

(Castro-Costa(Castro-Costa et alet al, 2007). Criterion valid-, 2007). Criterion valid-

ity for this measure was demonstrated inity for this measure was demonstrated in

each of the EURODEP study sites, witheach of the EURODEP study sites, with

an optimal cut-off point of a score of 4 oran optimal cut-off point of a score of 4 or

above against a variety of criteria for clini-above against a variety of criteria for clini-

cally significant depression (Princecally significant depression (Prince et alet al,,

19991999bb). The EURO–D was also found to). The EURO–D was also found to

be reliable and was validated against thebe reliable and was validated against the

criterion of DSM–III–R depression in oldercriterion of DSM–III–R depression in older

people in Spain (Larragapeople in Spain (Larraga et alet al, 2006)., 2006).

The following aspects of cognitive func-The following aspects of cognitive func-

tion were measured in all participants:tion were measured in all participants:

memory, using delayed recall of a ten-wordmemory, using delayed recall of a ten-word

list in wide international use (Gangulilist in wide international use (Ganguli et alet al,,

1996; Prince1996; Prince et alet al, 2003), the only differ-, 2003), the only differ-

ence being that in our study this wasence being that in our study this was

presented once only in the learning phase,presented once only in the learning phase,

as opposed to the conventional threeas opposed to the conventional three

presentations; and verbal fluency, measuredpresentations; and verbal fluency, measured

using the Consortium to Establish ausing the Consortium to Establish a

Registry for Alzheimer’s Disease (CERAD)Registry for Alzheimer’s Disease (CERAD)

animal naming task (Goodglass & Kaplan,animal naming task (Goodglass & Kaplan,

1983). Other factors considered in the1983). Other factors considered in the

analysis were age, gender and duration ofanalysis were age, gender and duration of

education.education.

Statistical analysesStatistical analyses

Country-specific prevalences of all 12Country-specific prevalences of all 12

EURO–D items were derived, as were pre-EURO–D items were derived, as were pre-

valence of EURO–D scores of 4 or more,valence of EURO–D scores of 4 or more,

and country-specific mean scores for the af-and country-specific mean scores for the af-

fective suffering and motivation sub-scales.fective suffering and motivation sub-scales.

The independent effects of gender, ageThe independent effects of gender, age

((5575 years75 years v.v. 75+ years), duration of edu-75+ years), duration of edu-

cation (11+ yearscation (11+ years v.v. 5511 years), verbal flu-11 years), verbal flu-

ency score (ency score (551010 v.v. 10+ animals named)10+ animals named)

and memory (3+and memory (3+ v.v. 553 words recalled)3 words recalled)

upon individual symptoms were estimatedupon individual symptoms were estimated

in each country as mutually adjusted preva-in each country as mutually adjusted preva-

lence ratios from Poisson regression modelslence ratios from Poisson regression models

with 95% confidence intervals. For eachwith 95% confidence intervals. For each

covariate, an effect by country interactioncovariate, an effect by country interaction

term was added to the final model to testterm was added to the final model to test

for heterogeneity. Associations with factorfor heterogeneity. Associations with factor

scores for the two sub-scales were esti-scores for the two sub-scales were esti-

mated as eta-squared statistics derived frommated as eta-squared statistics derived from

generalised linear modelling (GLM), againgeneralised linear modelling (GLM), again

with effect by country interaction termswith effect by country interaction terms

fitted in the final stage. Finally, ‘affectivefitted in the final stage. Finally, ‘affective

suffering’ and ‘motivation’ scores were esti-suffering’ and ‘motivation’ scores were esti-

mated, adjusting for age, gender, education,mated, adjusting for age, gender, education,

verbal fluency and memory using GLM,verbal fluency and memory using GLM,

and the country-specific prevalence ofand the country-specific prevalence of

EURO–D depression (a score of 4 or over)EURO–D depression (a score of 4 or over)

was standardised separately for age, gen-was standardised separately for age, gen-

der, education, verbal fluency and memoryder, education, verbal fluency and memory

and for all effects simultaneously, using theand for all effects simultaneously, using the

direct method to the age, gender, educationdirect method to the age, gender, education

and verbal fluency distribution of theand verbal fluency distribution of the

pooled data-set. All analyses were con-pooled data-set. All analyses were con-

ducted with Stata version 9.1 for Windows.ducted with Stata version 9.1 for Windows.

RESULTSRESULTS

Based on probability samples in all parti-Based on probability samples in all parti-

cipating countries, the SHARE samplingcipating countries, the SHARE sampling

strategy aimed to represent the non-strategy aimed to represent the non-

institutionalised population aged 50 yearsinstitutionalised population aged 50 years

and older. The SHARE investigators haveand older. The SHARE investigators have

compared sample characteristics with othercompared sample characteristics with other

data sources, indicating that although theredata sources, indicating that although there

were some expected divergences, thiswere some expected divergences, this

objective has been broadly achievedobjective has been broadly achieved

(Borsch-Supan(Borsch-Supan et alet al, 2005)., 2005).

The characteristics of the sample byThe characteristics of the sample by

country, gender and age and also householdcountry, gender and age and also household

and individual response rates have beenand individual response rates have been

reported in detail elsewhere (Borsch-Supanreported in detail elsewhere (Borsch-Supan

et alet al, 2005). The proportion of households, 2005). The proportion of households

responding was 57.4% overall, with theresponding was 57.4% overall, with the

lowest response in Switzerland (37.6%)lowest response in Switzerland (37.6%)

and the highest in France (69.4%). Individ-and the highest in France (69.4%). Individ-

ual response proportions ranged fromual response proportions ranged from

73.8% (Italy) to 93.0% (Denmark), with73.8% (Italy) to 93.0% (Denmark), with

a rate of 86.0% overall. The principala rate of 86.0% overall. The principal

characteristics of the respondents in eachcharacteristics of the respondents in each

country are summarised in Table 1. Thecountry are summarised in Table 1. The

distribution of gender and age did not differdistribution of gender and age did not differ

between countries. In the pooled data-set,between countries. In the pooled data-set,

54.5% were female, and the mean age54.5% were female, and the mean age

was 64.7 years (s.d.was 64.7 years (s.d.¼10.0). Educational10.0). Educational

levels were lowest in the Latin countrieslevels were lowest in the Latin countries

(France, Italy and Spain) and in Greece.(France, Italy and Spain) and in Greece.

Participants from these countries also re-Participants from these countries also re-

corded the lowest (most impaired) scorescorded the lowest (most impaired) scores

on both the animal naming task and the de-on both the animal naming task and the de-

layed recall of the ten-word delayed recalllayed recall of the ten-word delayed recall

list. In mostlist. In most countries more than half ofcountries more than half of

the sample were retired, the exceptionsthe sample were retired, the exceptions

being Thebeing The Netherlands (32%), SpainNetherlands (32%), Spain

(35%), Switzerland (45%) and Greece(35%), Switzerland (45%) and Greece

(45%). Mean EURO–D scores were statisti-(45%). Mean EURO–D scores were statisti-

cally different between countries (cally different between countries (FF¼68.79;68.79;

PP550.00001) and were highest in France,0.00001) and were highest in France,

Spain and Italy. The prevalence rates ofSpain and Italy. The prevalence rates of

individual depressive symptoms areindividual depressive symptoms are

displayed in Figs 1 and 2 for symptomsdisplayed in Figs 1 and 2 for symptoms

loading principally on affective sufferingloading principally on affective suffering

and motivation respectively. These variedand motivation respectively. These varied

consistently andconsistently and significantly between coun-significantly between coun-

tries (tries (PP550.001) for all 12 symptoms, with a0.001) for all 12 symptoms, with a

higher prevalencehigher prevalence in France, Spain and Italy.in France, Spain and Italy.

Among affective suffering symptoms, de-Among affective suffering symptoms, de-

pressed mood, tearfulness, fatigue and sleeppressed mood, tearfulness, fatigue and sleep

disturbance were most common. Amongdisturbance were most common. Among

motivation symptoms, poor concentrationmotivation symptoms, poor concentration

was reported most frequently.was reported most frequently.

Associations with affective sufferingAssociations with affective suffering

symptoms are summarised in Table 2:symptoms are summarised in Table 2:

depression, tearfulness, suicidality and fati-depression, tearfulness, suicidality and fati-

gue were selected because they have thegue were selected because they have the

highest factor loading for affective sufferinghighest factor loading for affective suffering

(Castro-Costa(Castro-Costa et alet al, 2007). The four individ-, 2007). The four individ-

ual symptoms and the overall factor scoreual symptoms and the overall factor score

were each consistently associated with gen-were each consistently associated with gen-

der, with higher prevalence of symptomsder, with higher prevalence of symptoms

and higher factor scores among women,and higher factor scores among women,

with negligible influence of age, educationwith negligible influence of age, education

or cognitive function. None of these effectsor cognitive function. None of these effects

varied significantly between countries.varied significantly between countries.

Associations with motivation symp-Associations with motivation symp-

toms are summarised in Table 3. Enjoy-toms are summarised in Table 3. Enjoy-

ment, pessimism and interest were chosenment, pessimism and interest were chosen

because of their high factor loading forbecause of their high factor loading for

motivation (Castro-Costamotivation (Castro-Costa et alet al, 2007)., 2007).

The three individual symptoms and theThe three individual symptoms and the

overall factor score were consistently andoverall factor score were consistently and

strongly associated with age, with a higherstrongly associated with age, with a higher

prevalence of symptoms and higher factorprevalence of symptoms and higher factor

scores among older people. Effects ofscores among older people. Effects of

gender and education were negligible.gender and education were negligible.

Motivation symptoms and factor scoreMotivation symptoms and factor score

were also strongly associated with lowerwere also strongly associated with lower

verbal fluency, but were not associatedverbal fluency, but were not associated

with impaired memory. None of thesewith impaired memory. None of these

associations varied significantly betweenassociations varied significantly between

countries.countries.

The prevalence of case-level depressionThe prevalence of case-level depression

according to the EURO–D scale is sum-according to the EURO–D scale is sum-

marised and compared between nations inmarised and compared between nations in

Table 4. Consistent with the observationsTable 4. Consistent with the observations

for individual EURO–D symptoms, thefor individual EURO–D symptoms, the

highest prevalence rates were found inhighest prevalence rates were found in

France, Italy and Spain, with a 9% differenceFrance, Italy and Spain, with a 9% difference

between the lowest of these (33% in France)between the lowest of these (33% in France)

and the next lowest (24% in Greece).and the next lowest (24% in Greece).

Prevalence in the remaining countries wasPrevalence in the remaining countries was
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18–19%. Heterogeneity between countries18–19%. Heterogeneity between countries

was statistically significant (was statistically significant (PP550.001).0.001).

The pattern and extent of between-countryThe pattern and extent of between-country

differences were notdifferences were not affected by directaffected by direct

standardisation for gender, age, education,standardisation for gender, age, education,

verbal fluency or memory.verbal fluency or memory.

DISCUSSIONDISCUSSION

In this study the prevalence of individualIn this study the prevalence of individual

EURO–D symptoms varied consistently be-EURO–D symptoms varied consistently be-

tween countries, with a higher prevalencetween countries, with a higher prevalence

in three Latin countries – France, Italyin three Latin countries – France, Italy

and Spain. Prevalence of probable depres-and Spain. Prevalence of probable depres-

sion according to the EURO–D cut-offsion according to the EURO–D cut-off

score of 4 or more therefore followed thescore of 4 or more therefore followed the

same distribution. The distribution of agesame distribution. The distribution of age

and gender was similar across the tenand gender was similar across the ten

countries, but educational levels were lowercountries, but educational levels were lower

and cognitive function more impaired inand cognitive function more impaired in

France, Italy, Spain and Greece. Standardis-France, Italy, Spain and Greece. Standardis-

ing for the effects of age, gender, educationing for the effects of age, gender, education

and cognitive function suggested that com-and cognitive function suggested that com-

positional differences in these factors didpositional differences in these factors did

not account for the observed variation innot account for the observed variation in

the prevalence of depression.the prevalence of depression.

Strengths and weaknesses of theStrengths and weaknesses of the
study designstudy design

This study has the advantage of using dataThis study has the advantage of using data

from nationally representative samples offrom nationally representative samples of

those aged 50 years and over from tenthose aged 50 years and over from ten

European countries. Strong conceptualEuropean countries. Strong conceptual

validity, high internal consistency and avalidity, high internal consistency and a

common factor structure among differentcommon factor structure among different

European centres was previously dem-European centres was previously dem-

onstrated for the depression assessment,onstrated for the depression assessment,

the EURO–D (Princethe EURO–D (Prince et alet al, 1999, 1999bb). Further-). Further-

more, these favourable psychometricmore, these favourable psychometric

properties were confirmed in an earlier ana-properties were confirmed in an earlier ana-

lysis of SHARE data using more advancedlysis of SHARE data using more advanced

psychometric techniques – confirmatorypsychometric techniques – confirmatory

factor analysis and Rasch modelling – tofactor analysis and Rasch modelling – to

support the cross-cultural validity of thesupport the cross-cultural validity of the

measure (Castro-Costameasure (Castro-Costa et alet al, 2007). These, 2007). These

analyses provided further robust evidenceanalyses provided further robust evidence

to support a two-factor solution: affectiveto support a two-factor solution: affective

suffering (well characterised, and invariantsuffering (well characterised, and invariant

across cultures) and motivation (less wellacross cultures) and motivation (less well

characterised and variable across cultures).characterised and variable across cultures).

As with the mental health survey under-As with the mental health survey under-

taken by the European Study of thetaken by the European Study of the

Epidemiology of Mental Disorders (ESEMed;Epidemiology of Mental Disorders (ESEMed;

AlonsoAlonso et alet al, 2004), the SHARE data are, 2004), the SHARE data are

limited by the relatively low proportion oflimited by the relatively low proportion of

households and individuals responding.households and individuals responding.

This may, unfortunately, represent aThis may, unfortunately, represent a

secular trend in more developed countries.secular trend in more developed countries.

The net effect may be an underestimationThe net effect may be an underestimation

of the true prevalence of depression (Eatonof the true prevalence of depression (Eaton

et alet al, 1992; De Graaf, 1992; De Graaf et alet al, 2000). We used, 2000). We used

a simple scale-based assessment for de-a simple scale-based assessment for de-

pression rather than a comprehensive clini-pression rather than a comprehensive clini-

cal diagnostic interview. Nevertheless, thecal diagnostic interview. Nevertheless, the

EURO–D and its cut-off point of 4 or moreEURO–D and its cut-off point of 4 or more

have previously been validated againsthave previously been validated against

relevant clinical assessments in differentrelevant clinical assessments in different

European settings (PrinceEuropean settings (Prince et alet al, 1999, 1999bb).).

Consistency with findingsConsistency with findings
from other researchfrom other research

Findings from the SHARE survey are mostFindings from the SHARE survey are most

directly comparable with those of thedirectly comparable with those of the

EURODEP consortium studies, in whichEURODEP consortium studies, in which

the same outcome measure (the EURO–D)the same outcome measure (the EURO–D)

was administered to older adults in cross-was administered to older adults in cross-

sectional population-based surveys. In des-sectional population-based surveys. In des-

cending order, the mean EURO-D scorescending order, the mean EURO-D scores

for each of the EURODEP centres that usedfor each of the EURODEP centres that used

the GMS were: Munich (Germany), 3.58;the GMS were: Munich (Germany), 3.58;

London (UK), 2.54; Berlin (Germany),London (UK), 2.54; Berlin (Germany),

2.48; Iceland, 2.03; Amsterdam (The2.48; Iceland, 2.03; Amsterdam (The

Netherlands), 1.98; Verona (Italy), 1.84;Netherlands), 1.98; Verona (Italy), 1.84;

Liverpool (UK), 1.79; Zaragoza (Spain),Liverpool (UK), 1.79; Zaragoza (Spain),

1.61; and Dublin (Ireland), 1.34 (Prince1.61; and Dublin (Ireland), 1.34 (Prince etet

alal, 1999, 1999aa). The EURODEP findings do). The EURODEP findings do

not, therefore, support our finding of high-not, therefore, support our finding of high-

er levels of reported depression symptomser levels of reported depression symptoms

in Latin countries. However, there are im-in Latin countries. However, there are im-

portant differences between the SHAREportant differences between the SHARE

and EURODEP studies. First, none of theand EURODEP studies. First, none of the

EURODEP centres used nationally repre-EURODEP centres used nationally repre-

sentative samples, and the age range wassentative samples, and the age range was

65 years and over rather than 50 years65 years and over rather than 50 years

and over as in SHARE. Second, theand over as in SHARE. Second, the

EURO–D items were nested within theEURO–D items were nested within the

more comprehensive GMS clinical inter-more comprehensive GMS clinical inter-

view. Finally, in several centres the GMSview. Finally, in several centres the GMS

was administered by clinicians workingwas administered by clinicians working

for university research groups rather thanfor university research groups rather than

by lay interviewers working for survey or-by lay interviewers working for survey or-

ganisations as with SHARE. Nevertheless,ganisations as with SHARE. Nevertheless,

several findings in our analysis are consis-several findings in our analysis are consis-

tent with those of EURODEP: motivationtent with those of EURODEP: motivation

factor scores and EURO–D scores increasefactor scores and EURO–D scores increase

with age, and affective suffering scoreswith age, and affective suffering scores

and EURO–D scores are higher in womenand EURO–D scores are higher in women

than in men (Princethan in men (Prince et alet al, 1999, 1999aa). The). The

EURODEP investigators postulated thatEURODEP investigators postulated that

some of the effect of age on motivationsome of the effect of age on motivation

factor scores might have been accountedfactor scores might have been accounted

3 9 63 9 6
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Fig. 1Fig. 1 Prevalence of affective suffering symptoms.Prevalence of affective suffering symptoms.

Fig. 2Fig. 2 Prevalence of motivation symptoms.Prevalence of motivation symptoms.
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for by cognitive impairment (cognitivefor by cognitive impairment (cognitive

assessments were not available from mostassessments were not available from most

of the EURODEP centres, so this couldof the EURODEP centres, so this could

not be tested directly). This hypothesis isnot be tested directly). This hypothesis is

supported in the current analysis, but it issupported in the current analysis, but it is

impairment in verbal fluency rather thanimpairment in verbal fluency rather than

memory that seems to be mediating ormemory that seems to be mediating or

confounding the effect of age on motivationconfounding the effect of age on motivation

factor scores. As with the EURODEP ana-factor scores. As with the EURODEP ana-

lyses, the differences between SHARElyses, the differences between SHARE

countries in the distribution of age andcountries in the distribution of age and

gender could not account for between-gender could not account for between-

country differences in depression symp-country differences in depression symp-

toms. We have further demonstrated thattoms. We have further demonstrated that

compositional differences in education andcompositional differences in education and

cognitive functioning are also not relevant.cognitive functioning are also not relevant.

Comparisons with other European sur-Comparisons with other European sur-

veys are limited by the different age rangesveys are limited by the different age ranges

and different outcomes studied. For in-and different outcomes studied. For in-

stance, the ESEMeD study (Alonsostance, the ESEMeD study (Alonso et alet al,,

2004), as part of the wider World Mental2004), as part of the wider World Mental

Health survey, used the World Health Or-Health survey, used the World Health Or-

ganization’s Composite International Diag-ganization’s Composite International Diag-

nostic Interview (CIDI) to estimate thenostic Interview (CIDI) to estimate the

prevalence of mood disorder (DSM–IVprevalence of mood disorder (DSM–IV

bipolar disorder, major depression andbipolar disorder, major depression and

dysthymia) in nationally representativedysthymia) in nationally representative

samples of all those aged 18 years and oversamples of all those aged 18 years and over

in seven European countries. In descendingin seven European countries. In descending

order, the prevalence of mood disorderorder, the prevalence of mood disorder

varied from Ukraine (9.1%), Francevaried from Ukraine (9.1%), France

(8.5%), The Netherlands (6.9%), Belgium(8.5%), The Netherlands (6.9%), Belgium

(6.2%), Spain (4.9%), Italy (3.8%) to(6.2%), Spain (4.9%), Italy (3.8%) to

Germany (3.6%) (AlonsoGermany (3.6%) (Alonso et alet al, 2004)., 2004).

The Outcome of Depression InternationalThe Outcome of Depression International

Network (ODIN) study used a two-phaseNetwork (ODIN) study used a two-phase

design (the Beck Depression Inventory fordesign (the Beck Depression Inventory for

screening in the first phase and the Schedulescreening in the first phase and the Schedule

for Clinical Assessment in Neuropsychiatryfor Clinical Assessment in Neuropsychiatry

for definitive clinical diagnoses in the sec-for definitive clinical diagnoses in the sec-

ond phase) in locally representative samplesond phase) in locally representative samples

from five European countries: the preva-from five European countries: the preva-

lence of any ICD–10 depressive disorderlence of any ICD–10 depressive disorder

varied from 17.1% in Liverpool (UK) andvaried from 17.1% in Liverpool (UK) and

12.3% in Dublin (Ireland) to 2.6% in12.3% in Dublin (Ireland) to 2.6% in

Santander (Spain) (Ayuso-MateosSantander (Spain) (Ayuso-Mateos et alet al,,

2001). Findings from surveys using struc-2001). Findings from surveys using struc-

tured clinical diagnostic assessments oftured clinical diagnostic assessments of

predominately younger adult samples arepredominately younger adult samples are

therefore not consistent with the ethno-therefore not consistent with the ethno-

cultural distribution of reported depressioncultural distribution of reported depression

symptoms observed in the SHARE study.symptoms observed in the SHARE study.

Cultural and methodologicalCultural andmethodological
effects on measurementeffects on measurement

We have previously demonstrated, usingWe have previously demonstrated, using

the SHARE data (Castro-Costathe SHARE data (Castro-Costa et alet al,,

2007), that the EURO–D had promisingly2007), that the EURO–D had promisingly

invariant measurement properties – thatinvariant measurement properties – that

is, the factor structures, factor loadingsis, the factor structures, factor loadings

and hierarchical measurement propertiesand hierarchical measurement properties

were similar across all ten centres. Similarwere similar across all ten centres. Similar

characteristics were observed internation-characteristics were observed internation-

ally for the CIDI major depression itemsally for the CIDI major depression items

in the WHO international study of psycho-in the WHO international study of psycho-

logical problems in general healthcarelogical problems in general healthcare

(Simon(Simon et alet al, 2002). The investigators in, 2002). The investigators in

the latter study remind us that invariantthe latter study remind us that invariant

measurement properties do not precludemeasurement properties do not preclude

the possibility of threshold effects, wherebythe possibility of threshold effects, whereby

the severity with which a symptom is ex-the severity with which a symptom is ex-

perienced before the relevant item is en-perienced before the relevant item is en-

dorsed may vary between cultural settings,dorsed may vary between cultural settings,

and that this may account for cultural dif-and that this may account for cultural dif-

ferences in prevalence (Simonferences in prevalence (Simon et alet al, 2002)., 2002).

In other domains of health assessment inno-In other domains of health assessment inno-

vative techniques are being developed tovative techniques are being developed to

adjust for such effects, using vignettes toadjust for such effects, using vignettes to

estimate and then adjust for thresholdestimate and then adjust for threshold

differences between populations (Salomondifferences between populations (Salomon

et alet al, 2004); these could in principle be, 2004); these could in principle be

applied to the assessment of depression.applied to the assessment of depression.

Earlier studies of patterns of responses toEarlier studies of patterns of responses to

items of the Center for Epidemiologicitems of the Center for Epidemiologic

Studies Depression Scale between minorityStudies Depression Scale between minority

ethnic groups in the USA (Iwataethnic groups in the USA (Iwata et alet al,,

1995) and in undergraduate students in east1995) and in undergraduate students in east

Asia and in North and South AmericaAsia and in North and South America

(Iwata & Buka, 2002) indicated greater(Iwata & Buka, 2002) indicated greater

cross-cultural variability in responses tocross-cultural variability in responses to

positively worded compared with nega-positively worded compared with nega-

tively worded items. Interestingly, the sametively worded items. Interestingly, the same

pattern was observed for the EURO–D inpattern was observed for the EURO–D in

both the EURODEP and SHARE studies.both the EURODEP and SHARE studies.

The motivation items (for which there wasThe motivation items (for which there was

greater variation in item prevalence andgreater variation in item prevalence and

factor scores) are all positively worded,factor scores) are all positively worded,

whereas the affective suffering items arewhereas the affective suffering items are

negatively worded. Some of this between-negatively worded. Some of this between-

country variation may therefore reflectcountry variation may therefore reflect

cultural and linguistic differences incultural and linguistic differences in

appraising and responding to positivelyappraising and responding to positively

worded items, rather than national differ-worded items, rather than national differ-

ences in psychological morbidity. Thisences in psychological morbidity. This

could not, however, have accounted forcould not, however, have accounted for

the heavier load of depressive symptomsthe heavier load of depressive symptoms

in Latin countries observed in the SHAREin Latin countries observed in the SHARE

study, given that the higher symptom pre-study, given that the higher symptom pre-

valence in France, Italy and Spain was ob-valence in France, Italy and Spain was ob-

served for both affective suffering andserved for both affective suffering and

motivation symptoms (see Figs 1 and 2).motivation symptoms (see Figs 1 and 2).

The specific association between verbalThe specific association between verbal

fluency (but not memory) and motivationfluency (but not memory) and motivation

(but not affective suffering) calls into(but not affective suffering) calls into

question the construct validity of thequestion the construct validity of the

motivation components of the EURO–Dmotivation components of the EURO–D

scale, which may be measuring the effectsscale, which may be measuring the effects

of subcortical brain damage (apathy andof subcortical brain damage (apathy and

slowing) rather than depressionslowing) rather than depression per seper se..

Given that the EURO–D items were origin-Given that the EURO–D items were origin-

ally selected because they were present inally selected because they were present in

all or most of the five late-life depressionall or most of the five late-life depression

assessments used in the EURODEP studies,assessments used in the EURODEP studies,

this is likely to be a general problem. Itthis is likely to be a general problem. It

would be interesting to re-explore the con-would be interesting to re-explore the con-

cept of ‘vascular depression’ (Alexopouloscept of ‘vascular depression’ (Alexopoulos

et alet al, 1997), using the affective suffering, 1997), using the affective suffering

and motivation components. It is temptingand motivation components. It is tempting

to conclude that the affective sufferingto conclude that the affective suffering

component might be the more validcomponent might be the more valid

measure of psychological morbidity, asmeasure of psychological morbidity, as

well as providing a more psychometricallywell as providing a more psychometrically

appropriate tool for cross-culturalappropriate tool for cross-cultural

comparison (Castro-Costacomparison (Castro-Costa et alet al, 2007)., 2007).

Concluding remarksConcluding remarks

Given the pattern of findings, it is temptingGiven the pattern of findings, it is tempting

to conclude that variation in prevalence ofto conclude that variation in prevalence of

depressive symptoms and syndromes in old-depressive symptoms and syndromes in old-

er European men and women may be bester European men and women may be best

understood in terms of ethnocultural differ-understood in terms of ethnocultural differ-

ences, with a higher prevalence recorded inences, with a higher prevalence recorded in

the Latin nations (France, Italy and Spain)the Latin nations (France, Italy and Spain)

than in the Germanic (Sweden, Denmark,than in the Germanic (Sweden, Denmark,

Germany, The Netherlands) and HellenicGermany, The Netherlands) and Hellenic

(Greece) countries. However, although we(Greece) countries. However, although we

have excluded here the compositional ef-have excluded here the compositional ef-

fects of major determinants of depressionfects of major determinants of depression

prevalence – age, gender, education andprevalence – age, gender, education and

cognitive function – it remains possible thatcognitive function – it remains possible that

other risk exposures, differently distributedother risk exposures, differently distributed

between countries, might have accountedbetween countries, might have accounted

for the observed variation. Even thoughfor the observed variation. Even though

compositional effects can be confidentlycompositional effects can be confidently

excluded, it remains difficult to attributeexcluded, it remains difficult to attribute

the contextual effect or effects that mightthe contextual effect or effects that might

be responsible.be responsible. Language and culture areLanguage and culture are

contextual effects,contextual effects, in that they are thein that they are the

property of the population (country, in thisproperty of the population (country, in this

case) with no meaningful individual-levelcase) with no meaningful individual-level

variation. Other contextual effects may bevariation. Other contextual effects may be

important, for example income inequalityimportant, for example income inequality

(Muramatsu, 2003), social capital (LaGory,(Muramatsu, 2003), social capital (LaGory,

1992) and religiosity (Braam1992) and religiosity (Braam et alet al, 2001)., 2001).

Technically it is possible in principle toTechnically it is possible in principle to

study contextual effects and to disentanglestudy contextual effects and to disentangle

their impact from that of compositionaltheir impact from that of compositional

effects, using multilevel modelling ap-effects, using multilevel modelling ap-

proaches. This will be the focus of a furtherproaches. This will be the focus of a further

analysis.analysis.
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Austrian Science Fund, FWF), Belgium (through theAustrian Science Fund, FWF), Belgium (through the
Belgian Science Policy Office) and SwitzerlandBelgian Science Policy Office) and Switzerland
(through BBW/OFES/UFES) was funded within(through BBW/OFES/UFES) was funded within
those countries. E.C.-C. was supported for thisthose countries. E.C.-C. was supported for this
analysis by the Social Psychiatry ResearchTrust.analysis by the Social Psychiatry ResearchTrust.
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