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Abstract: Studies show that the association between socio-economic status (SES) and  

self-rated health (SRH) varies in different countries, however there are not many  

country-comparisons that examine this relationship over time. The objective of the present 

study is to determine the effect of three SES measures on SRH in 29 countries according to 

findings in European Social Surveys (2002–2008), in order to study how socio-economic 

inequalities can vary our subjective state of health. In line with previous studies, income 

inequalities seem to be greater not only in Anglo-Saxon and Scandinavian countries, but 

especially in Eastern European countries. The impact of education is greater in Southern 

countries, and this effect is similar in Eastern and Scandinavian countries, although 

occupational status does not produce significant differences in southern countries. This 

study shows the general relevance of socio-educational factors on SRH. Individual 

economic conditions are obviously a basic factor contributing to a good state of health, but 

education could be even more relevant to preserve it. In this sense, policies should not only  
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aim at reducing income inequalities, but should also further the education of people who 

are in risk of social exclusion. 

Keywords: European countries; self-rated health (SRH); socio-economic status (SES); 

health inequalities; education 

 

1. Introduction 

Social and economic circumstances have an impact on our physical and mental health. Evidence has 

shown that the higher the socio-economic status (SES), the lower the prevalence and/or incidence of 

health problems, illness, disease and death [1,2]. The relationship between SES and self-rated health 

(SRH) varies in strength among countries [3,4]. Income inequalities vary from one country to another 

and these economic determinants could produce differences in individuals’ states of health [5–8].  

However, there are not many country-comparisons that examine the impact of SES on SRH over 

time. Most studies have been limited to comparing a small set of countries and usually analyzing one 

year in a transversal design that cannot describe variations due to diverse effects over time [9]. 

Moreover, the results of these studies show unexpected findings. Although it could be supposed that 

Scandinavian countries with higher levels of public social spending present higher levels of SRH, 

empirical studies reliably demonstrate that income-related health inequalities are even smaller in 

Central European countries than in Scandinavia. Even though the latter region is characterized by 

having a relatively generous package of social policies, the promotion of social equality and universal 

welfare provision (including health care), the lowest degree of inequality is actually found in Central 

European countries. Meanwhile, it is the Southern and Eastern countries that are found to have the 

greatest health inequalities, due to their fragmented and underdeveloped welfare system [10–14].  

On the other hand, while many studies are focused on economic determinants of health in Europe, 

there is still a lack of studies trying to explain these inequalities using social factors [15–17]. In fact, 

the measurement of income inequalities does not include other social dimensions that are relevant to 

understanding differences in subjective health. A wide range of SES factors contribute to explaining 

differences in SRH, such as social class [18,19], differences in the job market [20] or the educational 

systems [15,16]. Hanibuchi and colleagues have compared the relationship between different measures 

of SES (income, education, occupational status and class identification) and SRH in four East Asian 

countries (China, Japan, South Korea and Taiwan) [21]. The study evidences a statistically significant 

association between SES and SRH, and their variations in the four countries selected. In this study, 

income shows a stronger relationship to SRH than occupation status or education, while class 

identification exhibited the strongest association. But how do these relationships work in European 

countries? And has this pattern been changing in the first decade of the XXI century? 

In order to respond to these questions, the main objective of the present study is to compare the 

effect of different measures of SES on SRH in 29 countries according to European Social Surveys 

(ESS) during the period 2002–2008. That is, the purpose of this study is to examine how  

socio-economic inequalities can vary our subjective state of health over time, and thus shed light on 

future trends.  
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2. Method 

2.1. Data and Variables 

In order to explain the differences in net SRH between European countries, an analysis has been 

performed on a cumulative dataset comprising the four waves of the European Social Survey (the ESS 

cross-sectional design includes the following years: 2002, 2004, 2006 and 2008) [19]. This dataset has 

a sample size of 185,154 units at individual level. The 29 countries included in our analysis are 

Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 

Greece, Hungary, Ireland, Israel, Italy, Luxembourg, Netherlands, Norway, Poland, Portugal, Russian 

Federation, Slovenia, Slovakia, Spain, Sweden, Switzerland, Turkey, Ukraine and the United Kingdom. 

Although Israel cannot be classified as European, it has been included since this country is included in 

the European Social Survey. The target population covered those 15 years or older who are residents 

within private households, regardless of nationality or citizenship, language or legal status. A more 

detailed description of the ESS is provided elsewhere [22].  

The dependent variable is the self-rated general state of health (SRH) which was included in the 

ESS questionnaire in question C7 (“How is your health in general? Would you say it is...”), with  

a 5 likert-point answer (1 “Very bad”; 2 “Bad”; 3 “Fair”; 4 “Good”; 5 “Very good”).  

According to Hanibuchi et al. [21], different explanatory variables (i.e., SES measures) were 

included in the analysis. There were three variables: income, education and occupational status (see 

descriptive statistics in Table 1). Subjective social class was not considered since this variable is absent 

in ESS. In ESS data, household total net income is reported in 12 banded categories that are 

standardized for 29 countries (for more information on this variable visit the following link: 

http://ess.nsd.uib.no/), although this variable is treated as continuous by taking the midpoint of each 

banded category [23]. Education is measured as years of completed full-time education. Occupational 

status is measured using the International Socio-Economic Index of Occupational Status (ISEI) [24]. 

The ISEI is computed using a causal model that, while controlling for age, takes into account 

occupational status, education and income, and obtains scores for each occupation by the optimal 

scaling of the occupational unit group in the ISCO88 classification [25]. This variable did not present 

multicollinearity with the other variables and has no effect on the overall test of the model or on  

model predictions.  

Table 1. Descriptive statistics for variables in the model. 

 Obs. Mean Std. Dev. Min. Max. 

SRH 184,718 3.759 0.933 1 5 
Income 129,344  14,217.69 24,390.57 0 180,000 
Education 182,739 11.855 4.116 0 56 
Occ. status 160,280 42.083 16.611 16 90 

Once the statistical relevance at the bivariate level had been determined between the three 

predictors and the dependent variable, the ordinal regression model was carried out. These variables 

had been standardized previously in order to enable statistical comparisons. 
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2.2. Statistical Methodology 

The SRH mean values for the four years have been mapped for each country in a Geographic 

Information System to allow better visualization of the results per country. Map intervals have been 

delimited by natural breaks, where the cut-offs are defined by seeking natural groups in the data 

distribution. The GIS searches the lower points in the histogram of SRH means which delimit similar 

values and maximize differences between classes. 

Given that the response variable is an ordinal category with five possible values, an Ordered 

Logistic Regression (OLR) model was performed to estimate the effect of the explanatory  

variables [26,27]. Brant’s test [28] for proportional odds was assessed to provide evidence that the 

parallel assumption had not been violated. In the proportional odds model, which is a direct 

generalization of the binary logistic regression model, the odds ratios between each pair of levels is 

assumed to be the same, regardless of which two adjacent levels are chosen. Thus, the odds ratio from 

this model for our five level ordinal regression is actually a weighted average of the four individual 

odds ratios, as we increase from one level to the next. The four individual odds ratios are assumed to 

be the same by the model and, thus, the odds ratio in this model is fairly robust. 

According to Greene [25], the model is built around a latent regression as follows:  כݕ ൌ ′ଵݔ ଵߚ ൅ ′ଶݔ ଶߚ ൅ ′ଷݔ ଷߚ ൅ (1) ߝ

Being x1: Income, x2: Education, x3: Occupational Status. As usual, y* is unobserved. What we do 

observe is: ݕ ൌ כݕ ݂݅ 1 ൑ ݕ ଵߤ ൌ ଵߤ ݂݅ 2 ൑ כݕ ൑ ݕ ڭ ଶߤ ൌ ସߤ ݂݅ 5 ൑  כݕ
Then the ordered logit technique will use the observations on y, which are a form of censored data 

on y*, to fit the parameter vector. We assume that ε is normally distributed across observations, giving 

the following probabilities: ܾܲ݋ݎ ൫ݕ ൌ 1หݔଵ,…,ଷ൯ ൌ Λ൫ߤଵ െ ′ଵ,…,ଷݔ ݕ൫ ܾ݋ݎܲ ڭ ଵ,…,ଷ൯ߚ ൌ 5หݔଵ,…,ଷ൯ ൌ 1 െ Λ൫ߤସ െ ′ଵ,…,ଷݔ  ଵ,…,ଷ൯ߚ

For all the probabilities to be positive, we must have: ߤଵ ൏ ڮ ൏  ସߤ
Once the models were computed, the goodness of fit test was appropriate and statistically 

significant. The obtained Pseudo R2 ranged between 0.01 and 0.10.  

3. Results  

Figure 1 shows the mean differences in SRH for the 29 countries in the ESS sample for the period 

2002–2008. Differences between years for the dependent variable were not shown on the map since 

these were minimal. All countries have a generalized positive perception of their health. In comparison 
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with other European countries, the Northern ones report a better general state of health, especially 

Scandinavian and Anglo-Saxon countries (Ireland, United Kingdom, Denmark, Finland, Norway, and 

Sweden). As an exception, Switzerland, Austria, Greece and Cyprus also report a similar positive  

auto-evaluation. On the other hand, people living in Eastern countries, such as Estonia, Ukraine, 

Hungary or Russia present the opposite trend when reporting their subjective state of health. Among 

Mediterranean countries, Portugal has a poor rating in the SRH scale. Central and Southern countries 

position themselves in the middle of this rating. 

Figure 1. Mean values of self-rated health in 29 countries based on European Social 

Surveys (2002–2008). Self-rated health intervals by natural breaks.  

 
Source: SES, 2002–2008. 

Table S1 summarizes the results of ordered logistic regression analysis (see Appendix). This table 

shows the standardized coefficients for the three SES measures. Variations in SRH among countries 

are evident in the results of the models that were computed. However, some regularities can be found 

when comparing different European regions. The models demonstrated the association between SES 

and SRH throughout the period 2002–2008, especially for Southern and Western European countries 

where the results of the goodness of fit test were better. That is, socio-economic status explains a 

greater proportion of SRH variance in these countries, which is an evidence of more social and 

economic inequalities in the less developed regions of Europe.  

Additionally, in order to facilitate the interpretation of the results, we have included three figures 

(Figures 2–4) that describe differences among the coefficients of the three independent SRH variables 

(income, education and occupational status) in twelve countries. These countries have been selected 

because they have the complete year sequence and are representative of different regions of Europe. 

Figure 2 shows the effect of income on SRH. Among Scandinavian countries, we can observe a 

generalized increase in the impact of income on SRH in the period 2002–2008 with the exception of 
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Finland. Despite this difference the coefficients are relatively similar to those of Norway, Sweden and 

Denmark. The United Kingdom presents a similar pattern to Scandinavian ones for the positive effect 

of income on SRH, while Ireland does not reproduce this increasing trend. In Central European 

countries, there is a generalized increase in the effect of income on people’s subjective health status 

throughout the period 2002–2008. That is, income-related health inequalities have increased in 

Northern and in Central European countries during last few years (see as an example the case of 

Austria, Belgium, Switzerland, Germany, France and the Netherlands). In general, Southern countries 

do not present clear differences when comparing the impact of income on SRH, and this effect is not 

always statistically significant (e.g., Spain, a country with a public health system). Finally, income 

differences are comparatively greater in Eastern countries than in Northern ones, but it is not possible 

to identify a clear trend (see Table S1). 

Figure 2. Variation for the impact of income on self-rated health.  

 

Note: Variation in income coefficients. Results are not statistically significant for Netherlands 
2004, Poland 2002–2004, Portugal 2004, Spain 2004 and 2008. 

The impact of education is described in Figure 3. On the one hand, the higher association of 

education with SRH as compared to income is quite relevant. If we look at the ranges of coefficients 

for the two variables, the relevance of education is seen to even triplicate that of income (income 

range: 0.5 to 4.0; education range: 0.2 to 16.0). On the other hand, there is a steady decrease in 

education-related differences these years, especially in Scandinavian and Central European countries. 

That is, the impact of education on individuals’ general health has fallen moderately during this period. 

In the UK, as an exception, the impact of education remains relatively constant in the period  

2002–2008 and it is even lower than the effect of income. For that reason, education has a mild impact 

in the UK, whilst it is not statistically significant in Ireland. In Central European countries, the positive 

relationship of education with SRH is still higher than that of income but, on the other hand, this 

relationship does not follow a stable pattern. In general terms, we can say that the effect of education 

progressively decreases during this period in Belgium, Germany, France, Netherlands and Switzerland. 

There are, however, some exceptions (e.g., Austria, where this effect is growing). 
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Figure 3. Variation for the impact of education on self-rated health. 

 

Note: Variation in education coefficients. Results are not statistically significant for Denmark 2006. 

The main characteristic of Southern/Mediterranean and Eastern countries is the comparatively 

higher relevance of education when explaining the differences in SRH. In line with the general pattern 

described in Figure 3, these differences have declined, for example, in Portugal and Poland (and 

Hungary, Greece, Slovenia and Turkey in Table S1). As an exception, education-related inequalities 

seem to be greater in Spain during these years, while for other countries it is difficult to find a clear trend 

concerning the effect of education because of the lack of data (Bulgaria, Cyprus, Estonia and Ukraine). 

Figure 4. Variation for the impact of occ. status on self-rated health.  

 

Note: Variation in income coefficients. Results are not statistically significant for Belgium 2002–2004 
and 2008, Denmark 2006, Finland 2002 and 2008, Germany 2002–2004 and 2008, Netherland 
2002–2004, Norway 2002–2006, Poland 2004–2006, Portugal 2008, Spain 2002 and 2006–2008, 
Sweden 2002–2008, Switzerland 2002 and 2006–2008, and UK 2008. 

Finally, Figure 4 shows the impact of occupational status. The effect of this predictor is not clear 

since the relationship of this variable with SRH persistently varies over time, and does not show a 
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regular trend or stable statistical significance compared to the other SES measures. Denmark, for 

example, presents a negative association between occupational status and SRH for the year 2002 

(Table S1), whilst this effect is reversed in 2006. The positive association between occupational status 

and SRH is much clearer than in Northern countries, but the effect of this variable is still weaker than 

that produced by income and education. On the other hand, since the statistical significance of 

occupational status is restricted to isolated years, it is difficult to describe a pattern that can shed light 

on the relationship of this variable with individuals’ subjective states of health. Finally, it is interesting 

to observe the negative association of occupational status and SRH in Southern and Eastern countries. 

4. Discussion 

This study provides a comparison between three socioeconomic determinants of health (income, 

education and occupational status), and describes the evolution in the relationship of these measures 

with SRH in European countries for the period 2002–2008. In line with previous studies, these results 

point out the relevance of socio-economic factors in explaining the differences in individuals’ states of 

health [9–12]. The self-perceived general health of people living in Scandinavian and Anglo-Saxon 

countries was observed to be less affected by SES determinants in comparison to Southern and East 

European countries [11].  

Despite the differences between countries, this study indicates the relevance of education in 

preserving a good general state of health during the period 2002–2008 [8]. Even though other SES 

measures such as income or occupational status are important to explain health-related inequalities 

during the evaluation period, educational status is the main contributor to explain the differences in 

SRH, especially in countries characterized by having less flexible economies and a fragmented system 

of welfare provision (i.e., Southern/Mediterranean and Eastern/Post-Communist) [29,30]. For example, 

among these countries it is interesting to consider the case of Spain, which is characterized by having a 

general public health system. This fact explains that, in comparison with other countries with basic 

levels of provision and public social spending (i.e., Anglo-Saxon), income-related inequalities are 

considerably reduced and some cases are not statistically significant in Spain, which is characterized 

by universal access to the public health system. Thus, income-related inequalities are greater in the 

United Kingdom, a country characterized by minimal levels of provision and modest social transfers, 

although this trend is also reproduced in central European and Scandinavian countries. This tendency 

increased during the period 2002–2008 and it is expected to get even stronger in the last years of the 

financial global crisis and during the gradual liberalization of European economies [31,32]. On the 

other hand, the effect of education is progressively decreasing in many different European countries. 

This pattern has probably been associated with the effect of social expenditure in public education in 

Europe, that is, the general increasing of educated population in this region [33]. 

Occupational status loses in statistical significance and this effect is weaker that that produced by 

income and education. Therefore it is difficult to follow a clear pattern that can describe and explain 

the relationship of this variable with individuals’ subjective states of health. As mentioned, the effect 

of occupational status is not equally correlated with SRH in all European countries. In fact, this 

correlation remains clearly positive among Anglo-Saxon and Central/European countries, but negative 

among Southern and Eastern countries. This negative association evidences how, in these fragmented 
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and less developed welfare regimes, income guarantees are linked to work positions and a higher 

variation in income maintenance schemes [31,34]. In other words, having a high occupational position 

in the labor markets of Southern and Eastern countries does not guarantee a better state of health, maybe 

because salaries are not high enough to favor a more positive perception of general subjective health. 

Unlike present budget cuts, the new context of the global financial crisis should demand more 

education and new distributive policies to avoid not only a decline in individual socio-economic status, 

but also deterioration in the general state of health of the European population. These findings 

evidence that, in the current crisis context, there is a need to: (1) continue allocating public social 

spending on education to reduce health differences; (2) continue reducing both health inequalities 

generated by income differences and also (3) those related to occupational status and labor markets.  

Even though the privatization of less efficient parts of European public systems may be needed to 

increase the flexibility that new global markets demand, current and future policy-making must take 

into account the complex interaction that is maintained between people’s socio-economic conditions 

and their subjective general health. Income, education and occupation-related inequalities cannot 

determine the individuals’ state of health in objective terms, but the lack of these factors is likely to 

deteriorate our physical and mental condition. Furthermore, it should be highlighted that education, 

having the strongest association with SRH, seems to mediate the association of income and occupation 

inequalities. That is, education is a previous step to practice a healthy lifestyle, even for wealthier and 

upper class people. In this sense, the educational component must be considered a core factor in 

explaining these health-related inequalities and in reducing them, thereby obliging policy-makers to 

consider the relevance of this social determinant. 

We face three main limitations in interpreting our results. First, there is a problem of causation in 

the actual relationship between the independent variables and the dependent variable when using cross-

sectional design for each wave of ESS data. Second, our research focuses on individual determinants 

of subjective general health, though in the future it might be relevant to study the impact of contextual 

determinants of health inequalities and therefore to include other variables as controls (these 

incorporations may increase the small R2 values). Third, the period of analysis comprises a series of 

years of relative stability in the economic market. Thus, in the future it will be important to analyze the 

effects of the financial and debt crisis and, in some specific cases, there are unreliable estimations due 

to a lack of data (e.g., Russian Federation, Ukraine, Bulgaria or Slovakia). Taking these limitations 

into account, it might be relevant to incorporate new ESS waves to extend the period of study, to 

improve the statistical representativeness of different countries (specially Eastern ones) and therefore 

the consistency of the results over time; in turn, the effect of the global financial crisis on Europeans’ 

state of health could be specifically analyzed. 

5. Conclusions 

This work analyzes the current evolution in the relationship of three SES measures and SRH in  

29 European countries for the period 2002–2008. As we have shown, in this period individual 

economic conditions are indispensable factors to enjoy a good state of health, but education seems to 

still be a more important determinant of our subjective well-being, even despite the decrease described 

in its association with SRH in the period studied. That is the reason why new European policies should 
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not only aim to reduce economic inequalities, but also to increase the education of people, which can 

actively contribute to maintaining a good state of health.  

Of course, taking into consideration the current context of the global financial crisis, we must be 

cautious since the relationship between income and SRH has been increasing in recent years. This 

study shows that education plays a crucial role in improving our health, but the data that we use do not 

capture the worsening of the economic situation in the last years, in particular in the South of Europe. 

In fact, it is relevant to notice how the relationship of income with SRH increases slightly during these 

years and possibly this association will grow in a context of socioeconomic polarization. Despite the 

fact that the European Union has tried to reduce health inequalities, these differences still persist. 

Income-related health inequalities have not disappeared for the most part, and have actually increased 

in the period 2002–2008. In this sense, specific attention still has to be paid to the socioeconomic 

factors that determine people’s state of health, especially in those mechanisms that reproduce the poor 

health of excluded groups and/or individuals living in risk of social exclusion in Europe.  

Acknowledgements 

The working group of research on health and social policy at the Universidad Loyola Andalucía, the 

PSICOST association, the Faculty of Heath at the University of Sydney and the SAMSERAP group. 

Conflict of Interest 

The authors declare no conflict of interest. 

References 

1. Wilkinson, R.; Marmot, M. Social Determinants of Health: The Solid Facts; World Health 

Organization: Copenhagen, Denmark, 2003. 

2. Bartley, M.; Sacker, A.; Clarke, P. Employment status, employment conditions, and limiting 

illness: Prospective evidence from the British household panel survey 1991–2001. J. Epidemiol. 

Community Health 2004, 58, 501–506. 

3. Adams, P.; Hurd, M.D.; McFadden, D.; Merril, A.; Ribeiro, T. Health, wealthy and wise. Tests for 

direct causal paths between health and socioeconomic status. J. Econometrics 2003, 112, 3–56. 

4. Frijters, P.; Haisken-DeNew, J.P.; Shields, M.A. The causal effect of income on health: Evidence 

from German reunification. J. Health Econ. 2005, 24, 997–1017. 

5. Wilkinson, R.G. Unhealthy Societies: The Afflictions of Inequality; Routledge: London, UK, 1996. 

6. Wilkinson, R. Health inequalities: Relative or absolute material standards. Br. Med. J. 1997, 314, 

591–595. 

7. Nummela, O.P.; Sulander, T.T.; Heinonen, H.S.; Uutela, A.K. Self-rated health and indicators of 

SES among the ageing in three types of communities. Scand. J. Publ. Health 2007, 35, 39–47. 

8. Costa-Font, J.; Hernández-Quevedo, C. Measuring inequalities in health: What do we know? 

What do we need to know? Health Policy 2012, 106, 195–206. 



Int. J. Environ. Res. Public Health 2013, 10 757 

 

 

9. Eikemo, T.A; Huisman, M.; Bambra, C.; Kunst, A.E. Health inequalities according to educational 

level in different welfare regimes: A comparison of 23 European countries. Sociology Health 

Illness 2008, 30, 565–582. 

10. Eikemo, T.A.; Bambra, C.; Joyce, K.; Dahl, E. Welfare state regimes and income-related health 

inequalities: A comparison of 23 European countries. Eur. J. Publ. Health 2008, 18, 593–599. 

11. Eikemo, T.A.; Bambra, C.; Judge, K.; Ringdal, K. Welfare state regimes and differences in  

self-perceived health in Europe: A multilevel analysis. Soc. Sci. Med. 2008, 66, 2281–2295. 

12. Fritzell, J.; Nermo, M.; Lundberg, O. The impact of income: Assessing the relationship between 

income and health in Sweden. Scand. J. Publ. Health 2004, 32, 6–16. 

13. Van Doorslaer, E.; Koolman, X. Explaining the differences in income-related health inequalities 

across European countries. Health Econ. 2004, 13, 609–628. 

14. Kunst, A.E.; Bos, V.; Lahelma, E.; Bartley, M.; Lissau, I.; Regidor, E.; Mielck, A.; Cardano, M.; 

Dalstra, J.A.; Geurts, J.J.; Helmert, U.; Lennartsson, C.; Ramm, J.; Spadea, T.; Stronegger, W.J.; 

Mackenbach, J.P. Trends in socioeconomic inequalities in self-assessed health in 10 European 

countries. Int. J. Epidemiol. 2005, 34, 295–305. 

15. Grossman, M. The human capital model. In Handbook of Health Economics; Culyer, A.J., 

Newhouse, J.P., Eds.; Elsevier: Amsterdam, The Netherlands, 2000; pp. 347–408. 

16. Smith, J.P. Unravelling the SES health connection. Aging, health and public policy: Demographic 

and economic perspectives. Popul. Dev. Rev. 2004, 30, 108–132. 

17. Marmot, M. Fair Society, Healthy Lives. The Marmot Review Final Report; University College 

London, Department of Epidemiology and Public Health: London, UK, 2010 

18. Kelleher, C.C.; Friel, S.; Nic Gabhainn, S.; Tay, J.B. Socio-demographic predictors of self-rated 

health in the Republic of Ireland: Findings from the National Survey on Lifestyle, Attitudes and 

Nutrition, SLAN. Soc. Sci. Med. 2003, 57, 477–486. 

19. Eikemo, T.A.; Kunst, A.E.; Judge, K.; Mackenbach, J.P. Class-related health inequalities are not 

larger in the East: A comparison of four European regions using the new European socioeconomic 

classification. J. Epidemiol. Community Health 2008, 62, 1072–1078. 

20. Hernandez-Quevedo, C.; Jones, A.M.; Lopez-Nicolás, A.; Rice, N. Socioeconomic inequalities in 

health: A comparative longitudinal analysis using the European Community Household Panel. 

Soc. Sci. Med. 2006, 63, 1246–1261. 

21. Hanibuchi, T.; Nakaya, T.; Murata, C. Socio-economic status and self-rated health in East Asia:  

A comparison of China, Japan, South Korea and Taiwan. Eur. J. Publ. Health 2012, 22, 47–52. 

22. ESS Round 1–4: European Social Survey Round 1–4 Data (2002–2008); Norwegian Social 

Science Data Services: Bergen, Norway. Available online: http://ess.nsd.uib.no/ (accessed on  

3 January 2013) 

23. Yannis, G.; Nicholas, T.; Ping, Y.P. Personal values as mitigating factors in the link between 

income and life satisfaction: Evidence from the European Social Survey. Soc. Indic. Res. 2009, 

91, 329–344. 

24. Ganzeboom, H.B.G.; Donald, J.T. Internationally comparable measures of occupational status for 

the 1988 international standard classification of occupations. Soc. Sci. Res. 1996, 25, 201–239. 

25. International Standard Classification of Occupations: ISCO-88; ILO (International Labour Office): 

Geneva, Switzerland, 1990. 



Int. J. Environ. Res. Public Health 2013, 10 758 

 

 

26. Greene, W. Econometric Analysis, 6th ed.; Prentice Hall: Upper Saddle River, NJ, USA, 2008;  

pp. 831–835. 

27. McKelvey, R.D.; Zavoina, W. A statistical model for the analysis of ordinal level dependent 

variables. J. Math. Sociol. 1975, 4, 103–20. 

28. Brant, R. Assessing proportionality in the proportional odds model for ordinal logistic regression. 

Biometrics 1990, 46, 1171–1178. 

29. Von dem Knesebeck, O.; Verde, P.E.; Dragano, N. Education and health in 22 European countries. 

Soc. Sci. Med. 2006, 63, 1344–1351. 

30. Olsen, K.M.; Dahl, S.A. Health differences between European countries. Soc. Sci. Med. 2007, 64, 

1665–1678. 

31. Esping-Andersen, G. Social Foundations of Postindustrial Economies; Oxford University Press: 

New York, NY, USA, 1999. 

32. Stiglitz, J.E. The Price of Inequality: How Today’s Divided Society Endangers Our Future;  

W. W. Norton & Company: New York, NY, USA, 2012. 

33. EUROSTAT. General Government Expenditure. Government Expenditure on Culture an Education. 

European commission, 2012. Available online: http://epp.eurostat.ec.europa.eu/statistics_explained/ 

index.php/General_government_expenditure_statistics#Government_expenditure_on_culture_and

_education (accessed on 3 January 2013). 

34. Bambra, C.; Eikemo, T.A. Welfare state regimes, unemployment and health: A comparative study 

of the relationship between unemployment and self-reported health in 23 European countries.  

J. Epidemiol. Community Health 2009, 63, 92–98. 

Appendix 

Table S1. Results of ordered logistic regression analysis (ESS, 2002–2008). Standardized coefficients. 

 Year 2002 Year 2004 Year 2006 Year 2008 
Austria     

Income 1.90 (0.61) *** 1.64 (0.60) *** 2.30 (0.53) *** NA 
Education 5.42 (1.32) *** 7.51 (1.56) *** 7.06 (1.36) *** NA 
Occ. status 0.82 (0.39) ** −0.13 (0.42) 0.65 (0.35) * NA 

R2 0.02 0.02 0.03 NA 
Belgium     

Income 2.31 (0.62) *** 1.54 (0.50) *** 1.39 (0.50) *** 2.78 (0.54) *** 
Education 5.81 (1.27) *** 7.45 (1.12) *** 5.96 (1.17) *** 5.30 (1.24) *** 
Occ. status 0.27 (0.35)  0.59 (0.36) 1.06 (0.33) *** 0.39 (0.34) 

R2 0.02 0.03 0.03 0.03 
Bulgaria     

Income NA NA 62.88 (8.25) *** NA 
Education NA NA 10.81 (1.74) *** NA 
Occ. status NA NA −1.10 (0.46) ** NA 

R2 NA NA 0.06 NA 
Cyprus     

Income NA NA 3.34 *** (1.17) NA 
Education NA NA 15.38 *** (1.80) NA 
Occ. status NA NA −0.89 (0.57) NA 

R2 NA NA 0.09 NA 
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Czech Republic    
Income 6.69 (1.67) *** 5.01 (0.89) *** NA 9.47 (1.70) *** 

Education 9.95 (1.83) *** 12.02 (1.81) *** NA 8.45 (2.00) *** 
Occ. status −0.22 (0.50) 0.42 (0.39) NA 0.16 (0.41) 

R2 0.03 0.03 NA 0.03 
Denmark     

Income 1.71 (0.50) *** 0.83 (0.43) * 1.92 (0.45) *** 3.18 (0.56) *** 
Education 6.35 (1.26) *** 6.89 (1.25) *** 0.54 (0.84) 3.16 (0.89) *** 
Occ. status −0.59 (0.35) * 0.22 (0.34) 1.15 (0.32) *** 0.15 (0.32) 

R2 0.03 0.02 0.02 0.02 
Estonia     

Income NA NA NA 5.16 (0.57) *** 
Education NA NA NA 11.85 (1.32) ***

Occ. status NA NA NA −0.49 (0.32) 
R2 NA NA NA 0.07 

Finland     
Income 2.50 (0.58) *** 2.49 (0.51) *** 1.89 (0.46) *** 1.95 (0.50) *** 

Education 12.93 (1.03) *** 12.16 (1.01) *** 11.21 (0.97) *** 9.93 (0.92) *** 
Occ. status −0.45 (0.30) −0.64 (0.29) ** −0.56 (0.30) * −0.20 (0.27) 

R2 0.06 0.06 0.06 0.05 
France     

Income NA 1.18 (0.44) *** 1.48 (0.55) *** 2.57 (0.51) *** 
Education NA 9.70 (1.03) *** 7.75 (0.94) *** 7.47 (0.96) *** 
Occ. status NA −0.34 (0.32) −0.30 (0.31) −0.30 (0.30) 

R2 0.03 0.03 0.03 0.03 
Germany     

Income 1.29 (0.44) *** 1.66 (0.41) *** 2.65 (0.47) *** 2.23 (0.61) *** 
Education 8.03 (1.08) *** 6.25 (1.12) *** 4.21 (1.04) *** 4.91 (1.05) *** 
Occ. status −0.16 (0.29) 0.10 (0.30) 0.73 (0.30) ** 0.08 (0.29) 

R2 0.02 0.02 0.02 0.01 
Greece     

Income 3.29 (0.81) *** 6.29 (1.08) *** NA 1.43 (0.84) * 
Education 14.09 (1.08) *** 14.36 (1.09) *** NA 13.90 (1.40) ***

Occ. status −1.21 (0.41) *** −1.50 (0.42) *** NA −0.74 (0.49) 
R2 0.08 0.10 NA 0.06 

Hungary     
Income NA 12.25 (2.41) *** NA 5.27 (0.86) *** 

Education NA 13.20 (1.67) *** NA 6.62 (1.47) *** 
Occ. status NA −0.63 (0.42) NA −0.09 (0.46) 

R2 NA 0.05 NA 0.04 
Ireland     

Income NA 2.52 (0.42) *** 1.23 (0.40) *** 2.05 (0.70) *** 
Education NA 6.00 (1.19) *** 6.07 (1.35) *** 6.48 (1.11) *** 
Occ. status NA 0.30 (0.33) 0.15 (0.37) 0.20 (0.32) 

R2 NA 0.04 0.02 0.03 
Israel     

Income 3.60 (0.76) *** NA NA 0.11 (0.54) 
Education 3.15 (1.09) *** NA NA 7.05 (1.24) *** 
Occ. status −0.15 (0.31) NA NA −0.05 (0.31) 

R2 0.01 NA NA 0.01 
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Italy     
Income 3.40 (1.01) *** 1.66 (0.61) *** NA NA 

Education 8.27 (1.77) *** 9.23 (1.41) *** NA NA 
Occ. status −0.25 (0.65) −0.44 (0.49) NA NA 

R2 0.05 0.04 NA NA 
Luxemburg     

Income 1.25 (0.60) ** 1.02 (0.53) * NA NA 
Education 4.53 (1.48) *** 5.99 (1.22) *** NA NA 
Occ. status 0.83 (0.45) * 0.31 (0.42) NA NA 

R2 0.02 0.03 NA NA 
Netherland     

Income 1.89 (0.39) *** 0.53 (0.44) 1.93 (0.47) *** 3.25 (0.57) *** 
Education 4.72 (0.88) *** 5.79 (1.06) *** 4.90 (0.91) *** 2.33 (0.96) ** 
Occ. status 0.41 (0.29) 0.25 (0.33) 0.80 (0.33) ** 0.66 (0.35) * 

R2 0.02 0.02 0.03 0.03 
Norway     

Income 1.67 (0.34) *** 1.16 (0.29) *** 1.78 (0.27) *** 2.93 (0.52) *** 
Education 7.53 (1.11) *** 6.31 (1.07) *** 6.37 (1.01) *** 5.41 (1.05) *** 
Occ. status 0.20 (0.31) 0.25 (0.31) 0.10 (0.31) 0.61 (0.32) * 

R2 0.03 0.02 0.03 0.03 
Poland     

Income 0.35 (0.85) 1.55 (1.08) 3.02 (1.17) ** 2.97 (0.60) *** 
Education 17.40 (1.33) *** 15.60 (1.50) *** 17.50 (1.52) *** 13.89 (1.49) *** 
Occ. status −0.96 (0.37) ** −0.69 (0.42) −0.57 (0.40) −1.19 (0.40) ***

R2 0.06 0.05 0.07 0.06 
Portugal     

Income 1.93 (0.86) ** 0.05 (0.69) 1.59 (0.66) ** 3.46 (1.47) ** 
Education 15.51 (1.36) *** 15.06 (1.29) *** 13.06 (1.26) *** 13.43 (1.48) *** 
Occ. status −1.37 (0.48) *** −0.86 (0.48) * −0.95 (0.50) * −0.74 (0.57) 

R2 0.09 0.08 0.07 0.08 
Russian Federation    

Income NA NA 31.13 (3.29) *** 4.84 (0.54) *** 
Education NA NA 13.52 (1.24) *** 15.06 (1.24) *** 
Occ. status NA NA −0.56 (0.32) * −1.18 (0.30) ***

R2 NA NA 0.08 0.08 
Slovenia     

Income 7.82 (1.62) *** 7.56 (1.69) *** 8.28 (1.46) *** 5.23 (0.81) *** 
Education 10.63 (1.60) *** 9.14 (1.80) *** 8.65 (1.56) *** 6.43 (1.42) *** 
Occ. status −0.61 (0.42) 0.03 (0.46) 0.58 (0.44) −0.19 (0.40) 

R2 0.05 0.05 0.06 0.05 
Slovakia     

Income NA 1.78 (1.11) 7.75 (1.56) *** NA 
Education NA 7.55 (1.79) *** 9.11 (1.63) *** NA 
Occ. status NA −0.73 (0.42) * −0.02 (0.42) NA 

R2 NA 0.01 0.04 NA 
Spain     

Income 2.47 (1.24) ** 0.18 (0.83) 1.57 (0.64) ** 0.04 (0.66) 
Education 6.26 (1.08) *** 6.54 (1.08) *** 6.12 (0.96) *** 8.80 (0.90) *** 
Occ. status −0.30 (0.50) 0.72 (0.43) * 0.30 (0.43) −0.19 (0.37) 

R2 0.03 0.04 0.04 0.04 
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Sweden     
Income 2.40 (0.63) *** 3.53 (0.57) *** 2.51 (0.49) *** 3.25 (0.52) *** 

Education 5.82 (1.06) *** 5.94 (1.07) *** 6.46 (1.08) *** 2.96 (1.06) *** 
Occ. status 0.32 (0.29) 0.01 (0.29) −0.40 (0.30) 0.49 (0.30) 

R2 0.02 0.03 0.03 0.02 
Switzerland     

Income 2.01 (0.35) *** 1.30 (0.34) *** 1.63 (0.35) *** 4.19 (0.71) *** 
Education 3.19 (1.11) *** 3.18 (1.10) *** 4.90 (1.21) *** 2.19 (1.19) * 
Occ. status 0.12 (0.33) 0.87 (0.31) *** 0.38 (0.37) 0.55 (0.38) 

R2 0.02 0.02 0.03 0.03 
Turkey     

Income NA −0.90 (1.21) NA 2.02 (0.97) ** 
Education NA 7.25 (1.48) *** NA 4.91 (1.47) *** 
Occ. status NA −0.27 (0.54) NA −0.82 (0.48) * 

R2 NA 0.02 NA 0.01 
Ukraine     

Income NA NA NA 6.46 (0.83) *** 
Education NA NA NA 10.26 (1.28) ***

Occ. status NA NA NA −0.31 (0.32) 
R2 NA NA NA 0.06 

United Kingdom    
Income 2.40 (0.34) *** 2.50 (0.40) *** 1.89 (0.30) *** 3.98 (0.47) *** 

Education 2.68 (1.07) ** 4.07 (1.31) *** 2.26 (0.85) *** 2.84 (0.92) *** 
Occ. status 0.58 (0.28) ** 0.88 (0.31) *** 0.88 (0.26) *** 0.34 (0.26) 

R2 0.03 0.03 0.02 0.03 

Notes: ***, **, and * indicate significance level at 1%, 5%, and 10%, respectively. Standard errors in brackets. 

NA: Information not available. 
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