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ABSTRACT 

Objectives: The aims of this study are: to analyze the factor structure of the EURO-D 

depression scale; to explore the variables associated with depressive symptoms in the total 

sample and in the EURO-D factors; and to compare the presence of depressive symptoms and 

the factor distribution in 15 European countries. 

Method: 62,182 participants in Wave 5 (2013) of the Survey of Health, Aging and 

Retirement in Europe (SHARE) were included. Instruments: The SHARE study and the 

EURO-D scale. Factor, bivariate and multilevel analyses were performed. 

Results: Higher levels of depressive symptoms were associated with a poorer self-perception 

of physical health (η2 = 0.22) and economic difficulties (η2 = 0.07). Factor analysis of the 

EURO-D identified two factors: Suffering and Motivation. Higher levels of depressive 

symptoms were associated with female gender and younger age (≤ 60) in the Suffering factor, 

and with less activity and exercise, older age (≥ 71), widowhood and lower educational level 

in the Motivation factor. Poorer self-perception of physical health and economic difficulties 

were associated with higher depressive symptomatology in both factors. 

Conclusions: Poorer self-perception of physical health, female gender, economic difficulties, 

widowhood, lower levels of activity and exercise and lower educational level were associated 

with higher depressive symptomatology. In the countries of southern Europe, the Motivation 

factor predominated. 

KEY WORDS: EURO-D, Depressive symptoms, Aging, SHARE, Factor analysis, European 

countries 
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Introduction 

Demographic data show that Europe is characterized by an increasing life expectancy, a low 

fertility rate, and a large proportion of people over the age of 65. This situation has fostered a 

growing interest in the conditions and quality of life of this older age group (Angelini, 

Cavapozzi, Corazzini, & Paccagnella, 2012), with a particular emphasis on the study of 

depression. It is estimated that, by 2020, depression will rise from third to second place 

among the health problems of old age (Vos et al., 2015). 

Depressive disorders in the elderly tend to be associated with functional disabilities and 

poor physical health (Braam et al., 2005), and are often underdiagnosed and poorly treated. 

They lead to an increase in the use of health services and medical costs and may also make 

the elderly more vulnerable to other diseases (Katon, Lin, Russo, & Unutzer, 2003). 

The mean prevalence of clinically relevant depressive syndromes in older people in 

Europe is 12.6%, although the figures in the various studies range widely from 9.9% to 32.0% 

(Braam et al., 2014). The variability in the reported prevalence is due in part to the diagnostic 

criteria and instruments used (Beekman, Copeland, & Prince, 1999), but it has also been 

attributed to cultural aspects such as feelings of loneliness, which are more present in the 

countries of southern Europe than in the north (Van Tilburg & Dykstra, 2008). In addition, 

several studies have associated this variability with welfare models, economic difficulties and 

social inequalities, finding poorer socioeconomic conditions and higher levels of depression 

in the countries of southern and eastern Europe (Ladin, Daniels, & Kawachi, 2010; Levecque, 

Van Rossem, De Boyser, Van de Velde, & Bracke, 2011; Chung et al., 2013). 

Research into the socio-demographic variables associated with depression in older people 

shows that it is more prevalent in women (Aziz & Steffens, 2013; Calvó-Perxas, Vilalta-

Franch, Turró-Garriga, López-Pousa, & Garre-Olmo, 2016). As regards age, the variations are 

inconsistent, probably because other factors such as physical health, economic difficulties and 
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the quality of social networks play a greater part (Blazer, 2003). Depressive symptoms are 

more common in widows and widowers (Zhang & Li, 2011; Vable, Subramanian, Rist, & 

Glymour, 2015) and in people with a lower level of education (Kok, Avendano, Bago d'Uva, 

& Mackenbach, 2012). As far as retirement is concerned, some studies point to an association 

between better perceptions of health and lower levels of depression (Coe & Zamarro, 2011; 

Halleröd, Örestig, & Stattin, 2013). Lack of physical exercise and activity has also been 

associated with depression (Lindwall, Larsman, & Hagger, 2011), as have functional 

disabilities and the deterioration of physical health (Holahan et al., 2010; Büchtemann, Luppa, 

Bramesfeld, & Riedel-Heller, 2012; Deschênes, Burns, & Schmitz, 2015).  

Two of the most frequently used scales for evaluating depression are the CES-D (Radloff, 

1977) and the EURO-D (Prince et al., 1999). Performing a factor analysis of the scale, Prince 

et al (1999) proposed a two-factor solution of Affective Suffering and Motivation. These two 

factors were confirmed in further research with different names Affective 

Suffering/Motivation (Castro-Costa et al., 2007, 2008; Guerra, Ferri, Llibre, Prina, & Prince, 

2015), who found a different distribution of factors by country. 

However, the clinical and sociodemographic variables associated with the two factors 

identified in EURO-D, and their predominance in European countries, have not been studied 

in detail. Therefore, we decided to analyze the depression-related variables commonly found 

in the literature and the factors of the EURO-D in a large sample of non-institutionalized 

participants aged over 50 from 15 SHARE countries (Wave 5). 

The objectives of this study were: 1) to analyze the factor structure of EURO-D; 2) to 

investigate the variables associated with depressive symptoms in the total sample and in the 

resulting EURO-D factors; and 3) to compare the presence of depressive symptoms and the 

predominance of the factors and the associated variables in 15 European countries. 
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Method 

Design and study population 

Cross-sectional study of Wave 5 data (2013) from the Survey of Health, Aging and 

Retirement in Europe (SHARE). SHARE provides data on the health, socioeconomic status 

and social and family networks of non-institutionalized individuals over the age of 50 from a 

variety of European countries and from Israel (Börsch-Supan et al., 2005, 2013). The response 

rates for eligible households ranged from 64% in France to 89% in Estonia, and were between 

70-80% in most countries (Malter & Börsch-Supan, 2015).  

Data from the sample were collected through a computer-assisted personal interview 

(CAPI) lasting approximately 90 minutes at the participant's home (Börsch-Supan et al., 

2013). The countries included in the study were the ones that participated in Wave 5 of 

SHARE (Estonia, Italy, France, Spain, Belgium, Luxembourg, Czech Rep., Slovenia, 

Germany, Israel, Austria, Sweden, Netherlands, Switzerland and Denmark). The sample 

comprised the 62,182 subjects out of the 65,281 initially available in Wave 5 of SHARE, after 

excluding cases in which information was missing for some of the items on the EURO-D 

scale. 

Variables and instruments 

Socio-demographic data. Age (average and subgroups), gender, marital status, years of 

schooling, social activities (membership of clubs, training courses, political or community 

organizations, volunteering), frequency of physical exercise, employment status (employed, 

retired, homemaker, unemployed, sick and disabled), economic difficulties, and self-

perception of physical health. 

Depressive symptoms. The instrument used was the EURO-D scale, which consists of 12 

dichotomous items indicating the presence or absence (depressive symptoms, pessimism, 
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death wish, guilt, irritability, crying, fatigue, sleep problems, loss of interest and appetite, 

reduced ability to concentrate and capacity to enjoy things over the last month), with a cut-off 

point for depression of ≥ 4 (Prince et al., 1999). The total score ranges from 0 to 12. Higher 

scores indicate greater presence of depressive symptoms. In the EURODEP study (Guerra et 

al., 2015) the scale had a moderate Cronbach's alpha (0.61-0.75), as in the present study 

(0.71). Studies conducted with the data from SHARE (Survey of Health, Ageing and 

Retirement in Europe) in Wave 2 (2006-07) show a high correlation (r = 0.68, p < 0.000) 

between the 8-item CES-D scale (Kohout, Berkman, Evans & Cornoni-Huntley, 1993) and 

the EURO-D, the associations with the risk factors being in the same direction (Courtin, 

Knapp, Grundy & Avendano-Pabon, 2015). 

Statistical analysis 

A descriptive study of the sample was performed using means and standard deviation for the 

continuous variables and frequencies for the categorical variables. The bivariate contrasts of 

the categorical variables were performed using the Chi squared test (χ2) and, in the continuous 

variables, the Student's t test and F ANOVA parametric tests. 

To assess the effect size of the difference between two means Cohen's (d) was used, 

whose values indicate weak (0.2-0.4), moderate (0.5-0.8) or strong (> 0.8) effects (Cohen, 

1992). The difference between several means was determined with the eta squared (η2), whose 

values indicate weak (0.01-0.05), moderate (0.06-0.13) or strong (> 0.14) effects (Cohen, 

1973). The effect size in the contrasts of the categorical variables was evaluated with 

Cramer's V, whose values depend on the degrees of freedom: df1 = small: ≤ 0.10, medium: 

0.11-0.49, large: ≥ 0.50; df2 = small: ≤ 0.07, medium: 0.08-0.34, large: ≥ 0.35; df3 = small: ≤ 

0.06, medium: 0.07-0.28, large: ≥ 0.29; df4 = small: ≤ 0.05, medium: 0.06-0.25, large: ≥ 0.25. 

(Cohen, 1988). 
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To perform the factor analysis, the sample was randomly divided into two sub-samples of 

a similar number (30,865 and 31,317). Exploratory analysis was performed in the first sub-

sample and confirmatory analysis in the second. In the exploratory analysis, the principal 

components extraction method was used and a Varimax rotation was applied, selecting factor 

loads greater than 0.40 (Floyd & Widaman, 1995). The exploratory factor analysis of the 

EURO-D indicated two factors, termed Suffering and Motivation. In the confirmatory factor 

analysis, since the variables were ordinal the Diagonally Weighted Least Squares method was 

used to estimate the weight of the factors (Li, 2016), indicating the goodness of fit indices. 

In order to evaluate the joint influence of the independent variables on the EURO-D and 

the two factors, a multilevel analysis (Pardo, Ruiz, & San Martín, 2007) was carried out using 

four models: the null model (without independent variables), the global EURO-D model, and 

the models of the variables in each of the two EURO-D factors identified. The intraclass 

correlation coefficient (ICC) explains the degree of variability between countries. 

The total EURO-D scores and the scores on the two factors were analyzed in each 

country. For the graphical representation of the differences, the raw scores were transformed 

into T scores by applying the transformation T = 10z + 50, because the range of each factor 

was different. Finally, the distribution of socio-demographic and clinical variables was 

analyzed in the groups of countries with a predominance of the Suffering factor or the 

Motivation factor. 

The level of statistical significance for the contrasts of hypotheses was 0.01. Statistical 

analysis was performed using SPSS v22.0 for Windows (SPSS Inc., Chicago). For the 

confirmatory factor analysis the LISREL v9.2 program (Jöreskog & Sörbom, 2015). Scientific 

Software International Inc.) was used. 
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Results 

Description of the sample  

The study sample consisted of 62,182 participants with a mean age of 66.8 ± 9.9 years. The 

majority were women (55.6%), were married (70.4%), and had more than 8 years of 

schooling (71.8%). With regard to the EURO-D, 26.3% of the participants scored above the 

cut-off point for depression (≥ 4). The overall mean score for depression was 2.40 ± 2.2. The 

complete data are shown in Table 1. 

Table 1 

Factor analysis of the EURO-D 

An exploratory factor analysis of the EURO-D was performed to analyze the distribution of 

the items and the resulting factors (Table 2). A preliminary examination of the correlation 

matrix (Bartlett sphericity index p < 0.001) and sample adequacy (Kaiser-Meyer-Olkin index 

0.837) confirmed the adequacy of the factor analysis which produced two factors termed 

Suffering and Motivation. The Suffering factor consisted of the following items: depressed 

mood, guilt, sleep, irritability, fatigue and tearfulness; depressed mood was the item with the 

highest factor load (0.733). The Motivation factor was composed of the following items: 

pessimism, interest, lack of appetite, concentration and finally enjoyment, the item with the 

highest factor load (0.667). The item "suicidality" was not included in either factor because it 

did not reach the required level of factor load (≥ 0.40). 

Table 2 

In the confirmatory factor analysis, with a sample of 31,317 participants, the goodness of 

fit indices were satisfactory (Batista-Foguet, Coenders, & Alonso, 2004): Chi square χ2 = 

1375.87, df = 43, p < 0.0000; Not Normed Fit Index (NNFI) = 0.99; Comparative Fit Index 
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(CFI) = 0.99; Standardized Root Mean Square Residual (SRMSR) = 0.043; Root Mean 

Square Error of Approximation (RMSEA) = 0.031 (Supplementary data, Figure).  

EURO-D: factors and variables. Bivariate analysis 

In the bivariate analysis, the association of each of the variables on the EURO-D is shown in 

the supplementary table (bivariate analysis, EURO-D, factors and variables). The highest 

EURO-D scores in the total sample were reported by participants over the age of 80, women, 

widows/widowers, those with lower educational levels, homemakers, the disabled and those 

who did not engage in social and physical exercise activities, although the effect size was 

weak (η2 = < 0.06, d = < 0.50). The variables with the largest effect sizes were economic 

difficulties (η2 = 0.07) and, above all, worse self-perception of physical health (η2 = 0.22). 

The largest differences between the factors of Suffering and Motivation regarding the 

presence of depressive symptoms were observed in women (d = 0.45 vs. 0.07), which were 

higher in the Suffering factor. The lack of physical exercise (η2 = 0.06 vs .0.02), the lack of 

social activities (d = 0.48 vs. 0.07) and economic difficulties (η2 = 0.06 vs .04) were higher in 

the Motivation factor. Worse self-perception of physical health was associated with a higher 

presence of depressive symptoms in both factors, with strong effect sizes (η2 = 0.15 vs .0.16). 

EURO-D: factors and variables. Multi-level analysis 

A multilevel analysis was performed in which all the independent variables were introduced 

together (Table 3). In the null model (without independent variables), the estimated value of 

the intercept in the fixed effects for the EURO-D was coefficient = 2.32, SE = 0.10, t = 22.3, 

p < 0.001. The parameter estimates associated with the random effects were, for the variance 

of the countries, coefficient = 0.16, SE = 0.06; Wald z = 2.6, p = 0.009, and for the residual 

variance, coefficient = 4.91, SE = 0.02; Wald z = 176.3, p < 0.001. These estimates indicated 

that the inter-country variability was 3% (ICC = 0.16 / [0.16 + 4.91] = 0.03). 
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In the global EURO-D score, the highest levels of depressive symptoms were associated, 

in order of relevance, with worse self-perception of physical health, female gender, economic 

difficulties, unemployment and disability, younger (≤ 60) and older (≥ 71) age, being 

divorced or widowed, non-participation in activities, lack of physical exercise, and lower 

educational level. 

Some notable differences were observed in relation to the factors. The Suffering factor 

affected females, the younger age group (≤ 60) and the unemployed more intensely; 

protective variables were unmarried status, physical exercise and activities and higher level of 

education. The Motivation factor was more relevant in those who did not perform social 

activities and physical exercise, in homemakers, in unmarried individuals and in 

widows/widowers, in the older age group (≥71 years) and in those with less than 12 years of 

schooling; in this factor there were no significant protective variables. Worse self-perception 

of physical health and economic difficulties were associated with more depressive symptoms 

in both factors. 

Table 3 

EURO-D and factor analysis according to country 

The differences between countries in relation to age were small (age range: 64.8 - 68.0), with 

a weak effect size (η2 = 0.01). As for gender, the differences were somewhat higher (range of 

proportions 52.3-61.2%, Cramer's V = 0.05). On the other hand, differences in education 

(average years of schooling) were notable, with a moderate effect size (η2 = 0.12). 

The results of the mean EURO-D scores and factors are shown in table 4. The EURO-D 

scores were above average (> 2.4) in Estonia, Italy, France, Spain, Luxembourg, Belgium and 

the Czech Republic. As regards the difference between the scores, the Suffering factor scores 

were higher in all countries; in general effect sizes were strong (d = 0.82-1.05), though only 
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moderate in the Mediterranean countries: Slovenia (d = 0.73), Italy (d = 0.62), Israel (d = 

0.58) and Spain (d = 0.44). 

Table 4 

Analyzing the relative differences between the factors with the scores T = 10z + 50, the 

scores on the Motivation factor were higher (p < 0.001) in the Mediterranean countries 

(Spain, Italy, Israel and Slovenia). In the Netherlands and Austria, the differences were not 

significant, while in the remaining countries the scores on the Suffering factor were higher 

(Figure 1). 

Figure 1 

Table 5 shows the differences in the frequency of variables between the two groups of 

countries, the ones with the highest significant scores on the Motivation factor (Spain, Italy, 

Israel and Slovenia), and the highest significant scores on the Suffering factor (Sweden, 

France, Belgium, Denmark, Czech Republic, Luxembourg, Estonia, Germany and 

Switzerland). Compared with the countries with a predominance of the Suffering factor, 

countries with a predominance of the Motivation factor had lower educational levels (< 9 

years: 47.4% vs 19.6), greater economic difficulties (50.6% vs 28.2), lower engagement in 

social activities (38.2% vs 62.1), lower distribution of employment (fewer people in work 

23.9% vs 30.6, more homemakers 16.2% vs 4.3 and more unemployed 4.2% vs 2.5), marital 

status (more married 77.5% vs.67.8 and fewer divorced 4.4% vs.12.2) and a lower level of 

exercise (49.7% vs. 58.9). 

Table 5 
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Discussion 

Factor analysis of the Euro-D  

The first objective of the study was the analysis of the factor structure of the scale and the 

variables associated with each factor. Two factors were identified: Suffering, and Motivation. 

The results are broadly consistent with the original study by Prince et al. (1999) and the 

studies by Castro-Costa et al. (2007, 2008). The most relevant difference was the absence in 

our results of the item "suicidality", whereas in Castro-Costa et al.’s studies this item was 

included in the first factor, Affective Suffering. 

Variables associated with the presence of depressive symptoms 

The second objective of the study was to identify the variables associated with the presence of 

depressive symptoms in older subjects in the total sample. The analysis showed that the 

variables most strongly related with depression were worse self-perception of physical health 

and difficulty making ends meet. Our findings replicate those of previous studies which have 

found associations between depression and poor health (Deschênes et al., 2015) or between 

depression and financial problems (Levecque et al., 2011; Chung et al., 2013). 

As far as gender is concerned, our results indicate that women have more depressive 

symptoms than men (Calvó-Perxas et al., 2016). Parker & Brotchie (2010) emphasize the 

importance of biological factors related to the response to stress. The association between age 

and mental health is mediated by physical health and living conditions in older people, so that 

age itself has no explanatory power (Buber & Engelhardt, 2011). This is consistent with the 

results of the present study, which found a weak effect size in the overall sample; however, in 

the literature depressive symptoms are commonly found to be more frequent in older people 

(Jeste et al., 2013). In our study, lower educational levels were associated with higher levels 
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of depression (Kok et al., 2012), especially in southern European countries where there was a 

predominance of the Motivation factor. 

With regard to marital status, divorcees and especially widows/widowers presented more 

depressive symptoms, as other studies have reported (Vable et al., 2015). Physical inactivity 

was associated with more depressive symptoms, whereas physical exercise was a protective 

variable; indeed, the relationship between depression and physical exercise is known to be 

reciprocal (Lindwall et al., 2011). Finally, the inverse relationship between social activities 

and depressive symptoms observed in our study is also supported by other research (Katja et 

al., 2014; Holtfreter, Reisig, & Turanovic, 2017). 

Variables associated with the factors of the EURO-D  

Another aspect related to the second objective was the analysis of the variables associated 

with each factor. The multilevel analysis showed that worse self-perception of physical health 

was associated with a higher level of depressive symptoms in both Suffering and Motivation. 

Female gender and younger age were more relevant in the Suffering factor, while older age, 

widowhood, lower educational level, non-participation in physical activities and not taking 

physical exercise were more relevant in the Motivation factor. It could be said that the 

Motivation factor was associated with greater passivity.  

The difference in the weight distribution of the factors in relation to the 

sociodemographic variables is one of the most interesting findings of the study. The results 

for gender (Suffering) and older age (Motivation) corroborated those of Castro-Costa et al. 

(2007). 

Depressive symptoms and factor distribution by country 

The third objective of the study was to analyze the presence of depressive symptoms and the 

distribution of the incidence of the factors in the countries in the sample. The high presence of 
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depressive symptoms in France, Spain, Italy and Belgium coincided with previous studies 

(Castro-Costa et al., 2007; Ladin et al., 2010; Gallagher, Savva, Kenny, & Lawlor, 2013; 

Portellano-Ortiz, Garre-Olmo, Calvó-Perxas, & Conde-Sala 2016). 

Interestingly, when assessing the factor distribution of the EURO-D in European 

countries, we found differences in the distribution of Suffering and Motivation factors. When 

raw scores were converted into T scores, southern European countries (Spain, Italy, Israel and 

Slovenia) scored higher on the Motivation factor, while the remaining countries scored higher 

on the Suffering factor.  

These differences highlight the importance of cultural and social aspects in the 

manifestation of depression. Van Tilburg & Dykstra (2008) identify three aspects that might 

explain the differences in rates of depression between countries: individual differences, 

cultural differences between countries, and the combination of the two. Indeed, our results 

indicate that cultural aspects such as education, engagement in activities and exercise, 

economic difficulties, employment and marital status are reflected in the differences in the 

predominance of EURO-D factors in the various European countries. 

This lower educational level, which is relevant in the countries with a predominance of 

the Motivation factor, has also been associated with higher unemployment rates, economic 

difficulties, and lower quality of life (Conde-Sala, Portellano-Ortiz, Calvó-Perxas, & Garre-

Olmo, 2016). 

An important problem in multinational studies is the criteria used by participants from 

different countries to assess their depressive symptoms. Kok et al. (2012) studied the 

differences between 10 European countries in the prevalence of three depressive symptoms on 

the EURO-D (mood, sleep and concentration) and their association with educational level, 

using HOPIT (Hierarchical Ordered Probit) models to analyze the heterogeneity of the reports 

and to identify differences in the thresholds reported for depressive symptoms. Controlling for 
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the heterogeneity of the reports and using an identical response scale, they observed that 

differences between countries and educational levels were maintained. They concluded that 

the differences in the prevalence of depressive symptoms were not explained by differences in 

the thresholds used, but were probably the result of variations in the causes of the depressive 

symptoms. Among the factors associated with greater depression were poorer physical health 

and lower educational and socioeconomic levels, factors that were more frequent in the 

Mediterranean countries and Eastern Europe. 

European social welfare models have also been linked to depression (Whelan & Maître, 

2010). In one study, mean scores for depression were highest in southern and eastern 

European countries, with interactions between depression and economic difficulties at 

retirement age that were twice (south) or three times (east) as high as those recorded in 

younger individuals, highlighting the role of social welfare models in mitigating or even 

reversing the effects of economic hardship and aging on health (Levecque et al., 2011). In a 

comparison of seven social welfare regimes, individuals in southern European countries were 

more likely to experience a depressive episode in the past 12 months (Chung et al., 2013). 

Likewise, income and social inequalities have been related to depression, with more negative 

effects in Spain, Italy and Greece (Ladin et al., 2010). Participation in social activities was 

lower in the southern Europe countries than in the north (south, 7.5% vs. north, 32.6%) 

(Croezen, Avendano, Burdorf, & van Lenthe, 2015). 

Interestingly, in spite of the worse socioeconomic conditions in southern Europe 

countries, rates of suicide in people> 50 years (WHO, 2014) in countries like Italy and Spain 

were lower than in 13 other European countries (10.8 vs. 21.0/100,000 inhabitants), (Conde-

Sala et al., 2016). Family support in situations of aging, which is more common in these 

countries, emerged as a key socio-cultural element in the mental health of the elderly. 
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Clinical Implications 

Our results corroborate those of longitudinal studies of SHARE regarding the relationship 

between major depressive symptoms and low social participation (Croezen et al., 2015) or 

lack of physical exercise (Lindwall et al., 2011). It would be useful to design interventions 

that promote social participation and physical exercise, since these variables are related to the 

appearance of depressive symptoms and are clearly modifiable. 

Above all, efforts should also be made to counteract the stereotype of old age as the final 

stage of life in which people withdraw from public activity, become marginalized and are less 

and less integrated and engaged in society (Murray & López, 1997). 

Limitations and future research 

One limitation of the study is its cross-sectional design. In future research it would be 

advisable to use longitudinal data to confirm that the direction of the associations of the 

variables with participants’ depressive symptoms is the same across factors and countries. 

Another limitation is the need to study in more depth the economic, social and cultural aspects 

of the different countries in relation to the prevalence of depressive symptoms.  

Furthermore, the differences with regard to previous studies in the results for depression 

in the various age groups suggest the need to examine this aspect in detail. 

The interaction between cognitive status and depressive symptoms (Gallagher, Kiss, 

Lanctot, & Herrmann, 2016) was not analyzed in this study, but will be addressed in future 

work. Focusing on participants' life experiences would be another interesting line of research 

(Crespo, López-Noval, & Mira, 2014). 
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Conclusions 

The factor analysis of EURO-D identified two factors, Suffering and Motivation. In the 

Suffering factor, major depressive symptoms were associated with female gender and younger 

age, while in the Motivation factor the associated factors were the lower levels of social 

activities and physical exercise, older age, widowhood, and lower education. Poor self-

perception of physical health and economic difficulties were associated with greater 

depressive symptomatology in both factors. 

In the Mediterranean countries (Spain, Italy, Israel and Slovenia) there was a greater 

prevalence of the Motivation factor, whereas in some continental countries and in Eastern 

Europe (Switzerland, Germany, Estonia) the Suffering factor predominated. 
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Table 1. Socio-demographic and clinical variables, n = 62,182 

Age  
 Mean (SD) 66.89 (9.9) 
 Range 50-104   
 
Age, groups, %  
 ≥ 60 years 29.0 
 61-70 years 35.0 
 71- 80 years 24.3 
 > 80 years 11.7 
 
Gender, %  
 Male 44.4 
 Female 55.6 
 
Marital status, %  
 Married 70.4 
 Widowed 13.9 
 Divorced 10.1 
 Never married   5.6 
  
Schooling, groups, %  
 > 12 years  35.6 
 9 – 12 years 36.2 
 6 – 8 years 17.0 
 0 – 5 years 11.2 
 Mean (SD) 11.0 (4.4) 
 
Social activities, % 
 Yes  57.6 
 No  42.4 
 
EURO-D = Depression scale.  

Exercise level, %  
 More than once a week 35.3 
 Once a week 13.8 
 1 to 3 times a month   8.4 
 Hardly ever, or never  42.5 
 
Employment status, %  
 Retired 57.5 
 Working 28.1 
 Homemakers  8.0 
 Sick or disabled   3.5 
 Unemployed   2.9 
 
Making ends meet 
 Easily 38.1 
 Fairly easily 29.6 
 Some difficulty 23.8 
 Great difficulty  8.5 
 
Physical health, %  
 Very good 26.0 
 Good 36.9 
 Fair 27.1 
 Poor  10.0 
 
EURO-D, Mean (SD)  2.4 (2.2) 
 ≥ 4 points, % 26.3 
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Table 2. Principal components analysis (Varimax rotation) factor loadings for the EURO-D scale 
  
 Factor loadings 

EURO-D items  I (Suffering) II (Motivation) 

1. Depression 0.733 0.134 
2. Pessimism -0.003 0.616 
3. Suicidality  0.367 0.363 
4. Guilt  0.445 0.042 
5. Sleep 0.548 0.123 
6. Interest 0.209 0.600 
7. Irritability 0.568 0.077 
8. Low appetite 0.249 0.413 
9. Fatigue 0.480 0.314 
 10. Concentration 0.180 0.549 
11. Enjoyment -0.049 0.667 
12. Tearfulness 0.620 0.059 

 Eigenvalue  2.945  1.234 
 

n = 30,865 
Kaiser-Meyer-Olkin (KMO) = 0.837 
Bartlett’s sphericity, Chi-square = 38932.8, p < 0.001 
df = 66 

Note: EURO-D = Depression scale. Items associated with each factor, in bold. 
Suicidality was not included in any factor due to not reaching the required level: 0.40. 

 
 



 

29 

Table 3. Multilevel analysis: Parameter estimates in European countries 
 

  Euro-D Factor 1 (Suffering) Factor 2 (Motivation) 

Fixed effects (Ref.) Coeff.(SE) t Coeff. (SE) t Coeff.  (SE) t 

Intercept  0.70 (0.06) 10.5 ***  0.61 (0.05) 12.2 ***  0.10 (0.03)  3.4 ** 
 

Physical Health (Very good)  
 Good  0.45 (0.02) 21.8 ***  0.39 (0.01) 25.8 ***  0.05 (0.00)  5.9 *** 
 Fair  1.45 (0.02) 60.2 ***  1.08 (0.01) 61.1 ***  0.31  (0.01) 29.8 *** 
 Poor   3.01 (0.03) 89.0 ***  1.85 (0.02) 74.4 ***  0.97 (0.01) 64.9 *** 
 

Gender (Male)  
 Female  0.64 (0.01) 38.1 ***  0.62 (0.01) 50.6 *** -0.00 (0.00) -0.2 
 

Making ends meet (Easily) 
 Fairly easily  0.07 (0.02) 3.9 ***  0.04  (0.01)  2.8 **  0.03 (0.00)  4.0 *** 
 Some difficulty  0.41 (0.02) 18.2 ***  0.27 (0.01) 16.4 ***  0.12 (0.01) 12.0 *** 
 Great difficulty  0.99  (0.03) 29.6 ***  0.59 (0.02) 24.3 ***  0.33 (0.01) 22.4 *** 
   

Employment (Working)   
 Retired -0.03 (0.02) -1.4 -0.03 (0.01) -1.9 * -0.00 (0.01) -0.3 
 Homemakers  0.05 (0.03)  1.3  0.00 (0.02)  0.1  0.04 (0.01)  2.6 ***  
 Unemployed  0.23 (0.04)  4.8 ***  0.17 (0.03)  4.8 ***  0.03 (0.02)  1.7  
 Sick or disabled   0.49 (0.04) 10.5 ***  0.28 (0.03)  8.2 ***  0.16 (0.02)  8.0 *** 
 

Age (61-70)  
 71-80  0.05 (0.02)  2.6 **  0.00 (0.02)   0.4  0.04 (0.00)   5.0 *** 
 ≤ 60  0.14 (0.02)  5.9 ***  0.13 (0.01)  7.4 ***  0.00 (0.01)   0.6 
 > 80  0.27 (0.03)  9.2 ***  0.00 (0.02)   0.3   0.25 (0.01) 18.8 *** 
 

Marital status (Married)   
 Never married  0.01 (0.03)  0.5 -0.08 (0.02) -3.2 **  0.08 (0.01)  5.6 *** 
 Divorced  0.15 (0.02)  5.9 ***  0.07 (0.01)  4.0 ***  0.05 (0.01)  4.2 *** 
 Widowed  0.22 (0.02)  8.5 ***  0.05 (0.01)  3.0 **  0.12 (0.01) 10.5 *** 
 

Exercise (More 1 a week)   
 1 a week -0.11 (0.02) -4.6 *** -0.08 (0.01) -4.8 *** -0.01 (0.01) -1.6 
 1-3 a month -0.03 (0.03) -1.0 -0.02 (0.02) -0.9 -0.01 (0.01) -0.7 
 Hardly never  0.16 (0.01)  8.3 ***  0.04 (0.01) 2.7 **  0.11 (0.00) 13.3 *** 
 

Social Activities (Yes)  
 No  0.12 (0.01) 7.3 *** -0.04 (0.01) -3.5 ***  0.16 (0.00) 21.0 *** 
 

Schooling (> 12 years)  
 9-12 -0.05 (0.01) -2.6 ** -0.07 (0.01) -5.3 ***  0.02 (0.00)  2.8 *** 
 6-8  0.03 (0.02)  1.5 -0.06 (0.01) -3.3 **  0.09 (0.01)  8.0 *** 
 0-5  0.12 (0.03) 4.0 *** -0.05 (0.02)  -2.2 *  0.17 (0.01) 12.8 *** 
 
Random effects Countries   Countries Counties  
 Covariance parameters 
 Residual 1 3.54 (0.02) 169.7 ***  1.91 (0.01) 169.7 ***  0.70 (0.00) 169.7 *** 
 Variance (country) 1 0.05 (0.02) 2.5 *  0.03 (0.01)  2.5 *  0.01 (0.00)  2.5 ** 
 ICC 0.01     0.01     0.01   

Note: Dependent variable = EURO-D (Depression). In bold the most relevant differential factors.  

Coeff. = Estimated parameter, fixed effects; SE = Standard error; 
1 

Wald z; ICC = Intraclass correlation 
coefficient  
*p < 0.05, ** p < 0.01, *** p < 0.001. 
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Table 4. EURO-D and Factors by countries  
 
    EURO-D Factor 1 Factor 2 Differences 1-2 

   n Mean (SD) ≥ 4,% Mean (SD) Mean (SD) t  p d 

 Estonia 5,420 3.03 (2.3) 36.9 2.18 (1.5) 0.77 (1.0) 65.9 < 0.001  1.04 
 Italy 4,494 2.99 (2.5) 35.5 1.93 (1.6) 1.01 (1.2) 40.2 < 0.001 0.62 
 France 4,272 2.82 (2.2) 34.2 1.95 (1.5) 0.73 (0.9) 51.2 < 0.001 0.93 
 Spain 6,006 2.57 (2.6) 29.8 1.57 (1.6) 0.92 (1.2) 35.2 < 0.001 0.44 
 Belgium 5,409 2.55 (2.2) 29.2 1.81 (1.6) 0.63 (0.9) 56.0 < 0.001 0.90 
 Luxembourg 1,568 2.56 (2.2) 28.1 1.86 (1.6) 0.61 (0.9) 31.8 < 0.001 0.94 
 Czech Rep. 5,403 2.46 (2.2) 26.5 1.78 (1.5) 0.57 (0.9) 61.2 < 0.001 0.93 
 Slovenia 2,755 2.39 (2.0) 24.8 1.62 (1.5) 0.70 (0.9) 31.1  < 0.001 0.73 
 Germany 5,438 2.34 (2.0) 24.5 1.78 (1.5) 0.49 (0.8) 63.9 < 0.001 1.05 
 Israel 2,066 2.20 (2.4) 24.2 1.47 (1.6) 0.67 (1.0) 25.8 < 0.001 0.58 
 Austria 3,988 1.92 (2.0) 19.4 1.43 (1.4) 0.44 (0.7) 44.0 < 0.001 0.83 
 Sweden 4,414 1.99 (1.8) 19.2 1.49 (1.4) 0.45 (0.7) 48.8 < 0.001 0.91 
 Netherlands 4,014 1.88 (1.9) 18.1 1.39 (1.4) 0.44 (0.7) 43.9 < 0.001 0.82 
 Switzerland 2,942 1.89 (1.7) 17.7 1.52 (1.4) 0.31 (0.6) 45.5  < 0.001 1.08 
 Denmark 3,993 1.78 (1.8) 17.3 1.41 (1.4) 0.33 (0.6) 48.0 < 0.001 0.93 
 
 Total 62,182 2.40 (2.2) 26.3 1.70 (1.5) 0.62 (0.9) 180.4 < 0.001 0.87 
 F, p, η2   < 0.001, 0.03  < 0.001, 0.02 < 0.001, 0.04  

 Note: F (Anova); η2 = Eta-squared; t = Student’s t test; d = Cohen’s d. 
 EURO-D = Depression scale, Factor 1 (Suffering) and Factor 2 (Motivation).  
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Table 5. Differences in the frequency of variables in European countries, according to the predominance of the EURO-D factors 

 Age School Money  Social  Employ. Marital St. Exercise Health Gender Euro-D 
 years < 9 years difficulty Activities  Working Married Yes  Fair & poor Female ≥4   

 n Mean (SD  % % % % % % % % %  
 
Suffering factor (more) 
 Denmark 3,993 65.3 (10.0) 12.8 11.0 83.5 42.3 70.8 68.2 21.9 53.5 17.3 
 Switzerland 2,942 66.7 (9.7) 51.7 11.5 74.4 38.3 70.0 66.5 16.9 54.4 17.7 
 Sweden  4,414 68.5 (9.2) 24.0 12.5 72.2 32.3 72.5 67.4 24.2 53.3 19.2  
 Germany 5,438 64.8 (9.9) 10.8 23.1 69.2 36.4 74.1 65.0 40.3 52.3 24.5 
 Czechia 5,403 66.9 (9.0)  9.8 42.9 44.9 20.2 63.7 51.8 44.8 58.6 26.5 
 Luxemburg 1,568 64.8 (9.8) 20.1 17.9 63.8 25.6 75.1 61.3 33.2 52.9 28.1 
 Belgium  5,409 65.9 (10.4) 16.3 25.6 65.4 28.2 67.3 49.9 27.3 54.9 29.2 
 France 4,272 67.6 (10.3) 24.2 29.1 63.4 23.8 64.2 46.4 36.6 57.1 34.2 
 Estonia  5,420 68.3 (9.6) 22.4 58.0   36.9 29.8 59.8 60.3 71.5 61.2 36.9 
  
Motivation factor (more) 
 Israel  2,066 66.9 (9.6) 15.8 47.1 50.6 40.0 78.2 62.6 35.6 56.2 24.2 
 Slovenia 2,755 66.8 (10.0) 38.1 56.8 48.7 16.0 73.4 65.4 38.2 56.8 24.8 
 Spain  6,006 68.0 (10.6) 52.8 42.6 30.7 23.5 78.8 39.6 41.3 53.7 29.8 
 Italy  4,494 66.9 (9.7) 60.5 58.8 36.2 21.9 77.9 47.7 42.6 54.5 35.5 
 
No differences 
 Netherlands 4,014 66.2 (9.6) 17.9 16.5 77.5 30.1 77.2 68.8 28.9 55.0 18.1 
 Austria  3,988 67.3 (9.5) 49.4 17.6 68.2 18.4 61.3 62.5 31.7 58.2 19.4 
 
Total Suffering 38,859 66.7 (9.9) 19.6 28.2 62.1 30.6 67.8 58.9 37.3 55.7 26.5 
Total Motivation 15,321 67.3 (10.1) 47.4 50.6 38.2 23.9 77.5  49.7  40.3 54.8 29.8 
 χ2, p  < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001  < 0.001 < 0.001 0.062 < 0.001 
 df   3 3 1 4 3 3 3 1 1  
 Effect size  d = 0.05 V = 0.30† V = 0.24 V = 0.21 V = 0.21 V = 0.12 V = 0.08 V = 0.06 V = 0.00 V = 0.03 
  
Note: In the variables with several categories (Table 1, df < 1) the most relevant is shown. 
χ2 = Chi-Square test. Effect size: Cohens’d (small: < 0.50); V = Cramer’s (df1 = small: ≤ 0.10, medium: 0.11-0.49, large: ≥ 0.50; df2 = small: ≤ 0.07, medium: 0.08-
0.34, large: ≥ 0.35; df3 = small: ≤ 0.06, medium: 0.07-0.28, large: ≥ 0.29; df4 = small: ≤ 0.05, medium: 0.06-0.25, large: ≥ 0.25). Effect size medium and large†, in bold 
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 Figure 1. EURO-D (Depression) and factors in European countries 
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Differences  between Suffering and Motivation factors in European countries   

Suffering Motivation

Diff.    -3.9  -2.5  -1.9  -1.3  -0.1   0.1  0.3  0.4 0.5  1.1  1.1  1.1   1.6   1.8  2.0 
  p                < 0.001          ns.    < 0.05                                     < 0.001 
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Supplementary data, Figure. Confirmatory factor analysis of EURO-D  
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Supplementary data. Table. Bivariate analysis. EURO-D, Factors and variables 
  

 EURO-D Factor 1  Factor 2   
 Mean (SD) Mean (SD) Mean (SD)  

Age, group 
 1. ≤ 60 years 2.26 (2.18) 1.71 (1.62) 0.48 (0.82) 
 2. 61 - 70 years 2.13 (2.09) a 1.56 (1.53) a 0.50 (0.83) 
 3. 71 – 80 years 2.53 (2.29) b, d 1.75 (1.55) d 0.70 (1.03) b, d 
 4. > 80 years 3.23 (2.51) c, e, f 1.97 (1.52) c, e, f 1.13 (1.31) c, e, f 
 F (p) η2 489.6 (< 0.001) 0.02 129.3 (< 0.001) 0.00 966.0 (< 0.001) 0.04 

Gender  
 Male 1.96 (2.04) 1.32 (1.39) 0.58 (0.93)  
 Female 2.75 (2.34) 2.01 (1.63) 0.65 (1.00)  
 t (p) d 44.7 (< 0.001) 0.35 56.8 (< 0.001) 0.45 8.8 (< 0.001) 0.07  

Marital status  
 1. Married 2.21 (2.14) 1.60 (1.54) 0.55 (0.90)  
 2. Never married 2.47 (2.27) a 1.67 (1.55)  0.71 (1.03) a  
 3. Divorced 2.62 (2.31) b, d 1.91 (1.64) b, d 0.61 (0.92) b, d  
 4. Widowed 3.18 (2.50) c, e, f 2.08 (1.58) c, e, f 0.95 (1.22) c, e, f 
 F (p) η2 478.2 (< 0.001) 0.02 270.3 (< 0.001) 0.01  423.5 (< 0.001) 0.02  

Schooling  
 1. > 12 years 2.05 (2.00)  1.56 (1.51)  0.43 (0.77)  
 2. 9 – 12 years 2.38 (2.20) a 1.71 (1.57) a 0.58 (0.91) a  
 3. 6 – 8 years 2.81 (2.42) b, d 1.85 (1.59) b, d 0.85 (1.11) b, d  
 4. 0 – 5 years 2.90 (2.59) c, e, f 1.87 (1.64) c, e 0.95 (1.25) c, e, f  
 F (p) η2 404.7 (< 0.001) 0.02 112.8 (< 0.001) 0.00 757.8 (< 0.001) 0.03  

Exercise level  
 1. More than once a week 1.89 (1.88) 1.45 (1.47) 0.39 (0.70)  
 2. Once a week 1.95 (1.93)  1.48 (1.49)  0.42 (0.73)   
 3. 1 to e times a month 2.11 (2.04) b, d 1.57 (1.53) b, d 0.48 (0.81) b, d  
 4. Hardly ever, or never  3.02 (2.49) c, e, f 2.01 (1.62) c, e, f 0.90 (1.17) c, e, f  
 F (p) η2 1268.3 (< 0.001) 0.05 607.7 (< 0.001) 0.02  1372.4 (< 0.001) 0.06 

Social Activities   
 Yes 2.03 (1.95)  1.56 (1.50)  0.41 (0.72)   
 No  2.85 (2.50) 1.87 (1.63) 0.88 (1.16)  
 t (p) d 45.3 (< 0.001) 0.36 24.3 (< 0.001) 0.19 60.4 (< 0.001) 0.48  

Employment  
 1. Working 1.87 (1.87) 1.47 (1.48) 0.36 (0.68)  
 2. Retired 2.41 (2.22) a 1.67 (1.53) a 0.66 (0.99) a 
 3. Unemployed 2.87 (2.43) b, d 2.03 (1.71) b, d 0.72 (0.99) b, d 
 4. Homemakers 2.96 (2.58) c, e 2.04 (1.69) c, e 0.83 (1.17) c, e, f  
 5. Sick or disabled 4.11 (2.70) g, h, I, j 2.75 (1.70) g, h, I, j 1.18 (1.29) g, h, I, j 
 F (p) η2 669.5 (< 0.001) 0.04 418.7 (< 0.001) 0.02 577.3 (< 0.001) 0.03 

Making ends meet  
 Easily 1.85 (1.89) 1.40 (1.43) 0.40 (0.74) 
 Fairly easily 2.20 (2.07) a 1.58 (1.49) a 0.56 (0.89) a 
 Some difficulty 2.87 (2.38) b, d 1.99 (1.63) b, d 0.78 (1.07) b, d 
 Great difficulty 3.90 (2.73) c, e, f 2.55 (1.73) c, e, f 1.19 (1.30) c, e, f 
 F (p) η2 1614.2 (< 0.001) 0.07 1036.4 (< 0.001) 0.04 1235.8 (< 0.001) 0.06 

Perceived physical health   
 1. Very good 1.34 (1.52) 1.03 (1.24) 0.28 (0.58)  
 2. Good  1.93 (1.82) a 1.44 (1.43) a 0.44 (0.73) a  
 3. Fair 3.09 (2.25) b, d 2.19 (1.58) b, d 0.81 (1.03) b, d  
 4. Poor  4.95 (2.65) c, e, f 3.04 (1.54) c, e, f 1.65 (1.46) c, e, f 
 F (p) η2 6097.7 (< 0.001) 0.22 3831.0 (< 0.001) 0.15 4146.4 (< 0.001) 0.16  

Note: F = ANOVA; t = Student’s t test; Bonferroni contrasts: a1-2, b1-3, c1.4, d2-3, e2-4, f3-4; g1-5, h 2-5, i3-5, j 4-5 
Effect size: Eta squared (η2) = weak (≤0.05), moderate (0.06 - 0.13), strong (> 0.13); Cohen’s d (d) = weak (< 0.50), 
moderate (0.50-0.80), strong (> 0.80). Effect size moderate and strong are shown in bold.  
EURO-D = Depression scale; Factor 1 = Suffering; Factor 2 = Motivation  


