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Abstract 

Background: The scope of this work was to investigate socioeconomic inequalities among 

European adults aged 50 or older in chronic diseases and behavioural risk factors for these 

diseases, namely, smoking habits, obesity and physical inactivity, between 2004 and 2015. 

Methods:  Data for this study were drawn from the Survey of Health, Ageing and Retirement 

(SHARE) in Europe, which is a panel database of microdata on health, socioeconomic status 

and social and family networks of people aged 50 years or older, covering most of the 

European Union. The predicted number of non-communicable diseases (NCDs) was used to 

estimate the concentration index and to find the contributions of determinants to 

socioeconomic inequalities in chronic diseases.  

Results: The inequality disfavoured the poor in both years, but the effect was stable from 

2004 (C=-0.071) to 2015 (C=-0.081). Inequality was shown to be attributed mostly to 

physical inactivity and obesity and this contribution increased during the study period. 

Among socioeconomic status (SES) determinants, education and marital status were the most 

concentrated in both years, while physical inactivity and obesity were the most concentrated 

behavioural risk factors in both years.  

Conclusions: In order to prevent chronic diseases, health policy should aim not only to 

improve individual health behaviors in the population, but also to reduce socioeconomic 

inequality. Our study suggests promoting a healthy lifestyle in the most disadvantaged 

socioeconomic classes as a strategy to improve the health conditions of the whole population.  
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1. Introduction 

In Europe, the main non-communicable diseases (NCDs), including diabetes, cardiovascular 

diseases, cancer, chronic respiratory diseases and mental disorders, account for an estimated 

86% of the deaths and 77% of the disease burden. Of the six WHO regions, the European 

Region is the most affected by NCDs [1]. It has been shown that at least 80% of all heart 

disease, stroke and type 2 diabetes and at least one third of cancer cases are avoidable [2]. The 

WHO NCD global surveillance strategy is based on a multidimensional view of disease 

determinants including physiological influences, lifestyle influences, environmental 

influences and social structure [3]. 

At present, there are about 166 million people aged 60 years and older in Europe, more than 

double compared to the 1950s’, and one out of five is older than 80. People aged 60 or older 

represent 22% of all Europeans, a proportion which is double compared to the rest of the 

world [4].  

There is abundant literature about the prevalence of NCDs and their determinants, but the 

large inequalities that exist in health outcomes and in the utilization of health services 

between the poor and the better-off lead to questions about health inequalities in NCDs and 

Behavioural Risk Factors (BRFs) for NCDs. 

At a global level, there is evidence that NCD rates are higher in economically disadvantaged 

people than in those with higher socioeconomic status, both within high income-countries [5] 

and within low- and middle-income countries [6].  

At a European level, the literature on socioeconomic inequalities in self-rated health gives 

evidence of existing differences among countries in the association of income inequality and 

income-related health gradient [7-8], of socioeconomic status and states of health as a result 

of contextual differences [9]. Other studies show socioeconomic inequalities in mortality rates 
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[10-12], and both in mortality and self-rated health [13]. Pasqualini et al. [14] show that 

chronic disease is influenced by people’s circumstances (such as region of residence and 

parental background) and that the Gini concentration index is a statistically significant 

explanatory variable. Regarding BRFs for NCDs, socioeconomic inequalities have been 

shown in overweight/obesity [15], in alcohol related mortality [16], in occupational, leisure-

time, and transport related physical activity [17], and in tobacco consumption [18]. The effect 

of lifestyle on income-related inequality in health and the statistical significance of smoking-

related and income-related inequality in self-reported and lifestyle ill-health has been 

demonstrated [19].  

The scope of this paper is to investigate socioeconomic inequalities among European adults 

aged 50 or older in NCDs and BRFs for NCDs, in particular tobacco consumption, obesity 

and physical activity, between 2004 and 2015. 

 

2. Methods 

2.1. The sample  

This paper is based on data of the first and the sixth wave of the SHARE survey [20-21], 

which is a multidisciplinary and cross-national panel database of micro data on health, socio-

economic status and social and family networks. The fieldwork time of this survey is 2004 for 

the first wave and 2015 for the sixth wave [22]. The number of European countries involved 

varies from 12 in 2004 to 21 in 2015, including Israel. 

The SHARE target population consists of all persons aged 50 or older at the time of interview 

whose habitual residence is in the respective country involved in the SHARE survey. The 

SHARE sample is randomly selected to be nationally representative of the European non-

institutionalized population aged 50 or older. The household response rate of the samples 

supported by the original funding from the European Commission’s 5th framework 
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programme is 63.3 percent. The individual (i.e. within-household) response rate in the first 

wave varies from a minimum of 73.7% in Spain to a maximum of 93.3% in France. SHARE 

provides an imputation dataset that solves estimation problems with missing values in 

sensible variables such as income or related lifestyle variables [23]. 

For the purposes of the current investigation and in order to address health inequality and 

inequity, the analysis includes individuals living in ten countries present in both waves 

(Austria, Germany, France, Switzerland, Belgium, Denmark, Sweden, Spain, Italy, Greece), 

which yields a study population of 25,016 people in 2004 and 43,916 in 2015. 

 

2.2. Variables 

SHARE provides information on a large number of indicators and measures of health. As 

health outcome, in this analysis we consider the number of chronic diseases diagnosed in the 

respondent’s lifetime. As BRFs for NCDs, we include core behavioural and physiological risk 

factors for NCDs that meet the criteria for surveillance [3]. Specifically, we include being a 

current smoker (yes/no), obese (yes/no) and physically inactive (yes/no), while we do not 

consider drinking habits because of excessive missing data. For the purpose of this study, 

obese is defined by a body mass index over 30. These risk factors are included for several 

reasons: they have the greatest impact on NCD mortality and morbidity; there is evidence that 

their modification is possible and effective in primary prevention; they can be measured with 

validity while following appropriate ethical standards, and it is possible to obtain data for 

meaningful comparisons across countries [3]. Demographic and socioeconomic status (SES) 

variables include gender, age, education, marital status, working status, income and wealth. 

We measure educational attainment according to ISCED, the international standard 

classification of education; marital status as a binary variable (couple and not-in-couple); and 
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the working status through six categories (retired, employed/self-employed, unemployed, 

permanently sick/disabled, homemaker and other).  

Income is obtained as the sum of income from employment, self-employment, pension, 

regular private transfers, long-term care and capital assets income (interest from bank 

accounts, bonds, stocks or shares, or mutual funds) at the household level. Wealth is measured 

as the sum of household income plus total assets (also referred to as net worth). Total assets 

are the sum value of the primary residence net of mortgage, value of other real estate, owned 

share of own business, owned cars, and the value of financial assets (bank accounts, 

government and corporate bonds, stocks, mutual funds, individual retirement accounts, and 

contractual savings for housing and life insurance policies owned by the household) minus 

financial liabilities [24].  

 

 

2.3. Statistical Methods  

In this paper, we measure inequality in health using the ill-health concentration index (C) 

[25], with the number of NCDs as the ill-health indicator (illness is increasing by growing 

number of NCDs). We ranked adults according to their wealth, we divided the sample into 

quintiles and calculated the proportion of NCDs within each quintile. The concentration curve 

is the plot of the cumulative proportion of the number of NCDs (y-axis) against the 

cumulative proportion of the population ranked by wealth (x-axis), beginning from the least 

disadvantaged. The ill-health C is defined as twice the area between the concentration curve 

and the diagonal. When the concentration curve coincides with the diagonal, the ill-health C is 

zero and everyone enjoys the same health. When the concentration curve lies above the 

diagonal, there are inequalities to the disadvantage of the poorest people and the C is 

negative. Conversely, inequalities to the disadvantage of the richest people push the 



8 
 

concentration curve below the diagonal and the C is then more than zero. The further the 

concentration curve lies from the diagonal, the greater the degree of inequality of health 

across wealth groups.  

Following the approach used by Hosseinpoor et al [26], in a first phase a negative binomial 

regression (NB) model is estimated to predict the number of NCDs with regards to a set of 

covariates, including socio-economic determinants and BRFs; in a second phase, the C index 

and the decomposition of inequality in NCDs in linear scores are estimated. The C index is 

calculated on the basis of predicted number of NCDs in order to obtain a continuous response 

variable, which allows the fulfilment of assumptions for linear decomposition. In order to 

assess the goodness of fit of NB model, the LR test for dispersion parameter is performed.  

The C can be decomposed in the sum of the covariates’ contributions and a residual 

component, which reflects the inequality in NCDs that cannot be explained by systematic 

variations across wealth groups in the covariates. To calculate the relative contribution of 

each determinant, we multiply the concentration index of each determinant Ck by its 

contribution weight and divide it by the overall C [27]. Overall inequality can be decomposed 

as the sum of justified inequality (arising from standardizing variables, that are beyond the 

control of policy makers, i.e. age and gender), unjustified inequality or inequity (arising from 

control variables such as socioeconomic health determinants for instance) and residual 

inequality. The inequity index is calculated as the overall minus the justifiable inequality. 

This difference corresponds to the concentration index for the indirectly standardized values 

of gender and age [28].  

To capture changes in inequalities between 2004 and 2015, we apply the Oaxaca-type 

decomposition as suggested in [29].  We denote with ηkt the relative variation of NCDs 

divided by the relative variation of the kth determinant at time t (estimated elasticity). The 

elasticity measures the sensitivity of health with respect to the corresponding determinant 
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[28]. The Oaxaca-type decomposition allows us to measure to what extent changes in 

inequalities in NCDs are due to changes in inequality in their determinants (ΔC∙η) rather than 

to changes in their elasticities (Δη∙η) [29]. 

To show the robustness of our analysis, we analysed the sub-population aged 65 years or 

older, for which we expected a minor disparity of illness compared to people 50 years or 

older. In addition, we performed a sensitivity analysis to investigate the effects of omitting 

obesity and education on the inequality decomposition. We expected a great impact because 

only including the complete set of core risk factors can give the best model to describe 

inequalities in NCDs. 

We performed statistical descriptive and regression analysis using STATA/SE 14.2, while we 

analysed health inequality and inequity using ADEPT 5.4, freely available at 

http://web.worldbank.org . 

 

http://web.worldbank.org/
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3. Results 

The mean age of the sample is 64.4 in 2004 and 67.8 in 2015, and the standard deviation is 

almost unchanged during the period (10.5). In both years, women represent slightly more than 

half of the sample and nearly two-thirds of the sample live in a couple. The proportion of 

retired people is over 50% in both years and the number of subjects who claim to have only 

one chronic illness prevails. In this period, the proportion of obese people increases in all 

countries, except for Spain and Italy. In almost all countries the percentage of smokers is 

below 50%, except for Sweden and Denmark. Finally, the proportion of physically inactive 

people generally increases, with the most active population in Switzerland and Sweden and 

the least active population in Italy (Table 1). 

The average income decreases in the period (-13.6%) while the average wealth increases 

(+12.8%). Per capita mean annual household income deteriorates in all countries except for 

Switzerland and Belgium. Per capita mean net worth ameliorates in Austria, Germany, 

Sweden, Denmark, Switzerland and Belgium, while it worsens in Italy, France and Greece 

(data not shown in tables).  

Among people aged 50 or older, the number of chronic diseases is significantly associated 

with all SES determinants and all BRFs, except for marital status, which is not statistically 

significant in 2015. Living in Spain, Denmark and Belgium in 2004 and living in Sweden and 

Switzerland in 2015 does not affect the number of NCDs of respondents (Table 2). NB 

models for 2004 and 2015 fit data well (p<0.001), as it is also confirmed by the comparison 

between observed and predicted number of NCDs by gender and age (Table S1 in supplement 

material). 

The inequality in the number of NCDs disfavours the poor in both years, but the effect is 

stable from 2004 (C=-0.071, 95%CI=[-0.075; -0.067]) to 2015 (C=-0.081, 95%CI=[-0.086; -

0.077]). Conversely, the inequity at the disadvantage of the poor increases in the study period 
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(I2004=-0.045, 95%CI=[-0.047; -0.042] and I2015=-0.070, 95%CI=[-0.073; -0.067]). Significant 

concentration increases are found in Austria, Germany, and Switzerland and decreases in Italy 

and Denmark (Table 3 and Figure 1 in supplement material online). 

Inequality can be mostly attributed to physical inactivity and obesity and their contribution 

increases in 2015 compared to 2004 (Co2004=-0.007 and Co2015=-0.010). Inequalities in all 

determinants disfavor the poor in both years. Among SES determinants, the most 

concentrated in both years are education (C2004=0.055 and C2015 =-0.059) and marital status 

(C2004 =-0.055 and C2015 =-0.045). Among BRFs, the most concentrated are physical inactivity 

in both years (C2004 =-0.224 and C2015 =-0.227) and obesity (C2004 =-0.124 and C2015 =-0.114). 

The sub-population aged 65 years or older showed lower levels of disparity (C2004=-0.053, 

95%CI=[-0.057; -0.049] and C2015=-0.077, 95%CI=[-0.081; -0.074]) compared with those 

found for the full study population. The contributions to inequality were stable for both 

obesity (Co2004=-0.002 and Co2015 =-0.008) and physical inactivity (Co2004=-0.007 and Co2015 

=-0.010). Furthermore, our model was sensitive to the omission of obesity, with important 

changes of both concentration indices and contributions of smoking (0.043 in 2015 and 0.10 

in 2004, after removing obesity). Omitting education caused no substantive changes in the 

contributions of other determinants, while only the concentration index of working status 

changed substantially (-0.27 in 2015 and -0.068 in 2004, after removing education). 

Results of the Oaxaca decomposition are remarkable only for changes in inequalities in 

obesity, for which changes in inequalities (ΔC∙η =-0.108) appear to be more important than 

changes in elasticity (Δη∙C=0.009)(Table 4).  

 

4. Discussion 

Many studies showed that NCD rates are higher in socioeconomically disadvantaged people 

than in groups with a higher socioeconomic position, but little is known about income and 
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education inequalities in NCDs. One finding of this study is that NCDs are unequally 

distributed to the disadvantage of poor people and that this inequality can be related to 

differences in education and wealth more than income. People further down the social strata 

have less access to NCD care and treatment, especially to primary care, which can effectively 

reduce the exposure to some important risk factors and prevent advanced stage disease and 

complications [30]. We found that inequality in NCDs increases among European adults, aged 

50 or older, living in richer countries (Austria, Germany, Sweden and Switzerland), while it 

decreases for those living in lower income countries (Greece, Italy, Spain). After 

standardizing by age and gender, the inequity analysis confirms this change for all countries 

except for Spain. Differences in within-country patterns depend on the stage of economic 

development and especially on social, economic and health policies [5]. The economic 

recession has hit living standards deeply, affecting the consumption behavior related to basic 

needs [31] and determining low-quality health care and less funds allocated for disease 

prevention for the whole population. However, results about the impact of the current 

economic recession on health equity are still inconsistent because changes in health inequality 

can be explained by the role of welfare state policies and by changes in the socioeconomic 

profile of the groups under comparison in times of crisis [32]. 

We found education to be the main determinant of both the average number of NCDs and of 

socioeconomic inequalities in NCDs. European countries with higher welfare spending have 

lower educational inequalities in health [33]. More educated individuals have superior 

information acquisition skills, which increase the likelihood that they recognise and report 

symptoms of disease, and are quicker in accessing healthcare services for prompt treatment 

[34]. 

Another important result of our study relates to the role of wealth more than income to 

analyse inequality in NCDs, in line with another study about Mediterranean adults aged 50 or 
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older [35]. In fact, income and wealth are positively related but income reflects a flow of 

resources which are available over a period, while wealth reflects the accumulation of 

resources over the life span of a person. Among adults aged 50 or older, income variability is 

far less than wealth variability, so wealth allows a more accurate measurement of SES 

differences in health and healthcare utilization in this population. Other studies also showed 

that wealth is a significant predictor of the use of health care services, especially those based 

heavily on service users’ own payments [24]. 

To explain the number of NCDs among European adults aged 50 or older, the effect of 

physical inactivity and obesity was found to have increased between 2004 and 2015, while the 

effect of smoking status remained stable. Our study confirms the findings of a previous piece 

of research on European adults aged 50 or higher [36], where being overweight or obese was 

the most prevalent BRF in men and physical inactivity in women.  

Our study showed that obesity, physical activity and education are the main contributors to 

socioeconomic inequalities in NCDs and that obesity and physical activity are the most 

unequally distributed to the disadvantage of poor people. This is in line with the positive 

association between body mass index and education in low-income countries and the inverse 

association in high-income countries [37].  

An interesting review [5] reports that the changes of risk factor inequalities over time in the 

same community or country have varied by risk factor and study. Nonetheless, except for 

some risk factors for which inequalities decrease in some studies, socioeconomic gradients in 

risk factors have persisted or even increased, irrespective of whether overall risk factors 

increased or decreased. The existence of socioeconomic gradients for weight status and 

sedentariness has been established also for single countries [35, 38-40]. 

One limitation of our study concerns the use of imputed data, which was due to numerous 

missing data in some variables, mainly economic and financial. Some countries had a high 
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rate of missing values or were not included in both waves, so we restricted our analysis to 

only ten countries. In addition, information about the drinking habits of the people 

interviewed was not reliable, so this very important risk factor for NCDs was excluded from 

the analysis.  

The detection and control of physiological factors and preventive actions against 

physiological and behavioural risk factors remain the essential preventive strategy to 

counteract NCDs. Our study suggests strengthening prevention in the most disadvantaged 

socioeconomic classes in order to contain healthcare expenditure for adults aged 50 or older, 

by improving their living conditions and overall health. 
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Key points 

1. The study showed the existence of socioeconomic inequalities in chronic diseases 

among European adults aged 50 or older 

2. Socioeconomic inequality was stable between 2004 and 2015 and disfavoured poor 

people 

3. Policy makers should counteract concentrations of physical inactivity and obesity and 

promote an equal distribution of education in order to prevent widespread chronic 

diseases. 
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