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			Abstract

			European citizens become happy old, when they live in resilient societies.

			Objective: A happy old population may be seen as a major challenge worldwide. However, ageing of the population is often seen as a major problem. Besides, old people are not happy per se. The objective of this study is to test the hypothesis, that in resilient countries citizens have a higher life expectancy and a higher overall life satisfaction, when old, as compared to less resilient countries. 

			Methods:  This cross-national study collected data from 25 European countries in 2016 using data set of Eurostat and the European Social Survey. Life expectancy at birth and overall satisfaction with life of citizens 65 years and over are used to assess ‘happy old’. Resilience is assessed by 20 national indicators, including shared values and feelings on equity, trust and social cohesion of citizens and governmental investments in social protection and health care.

			Results: Principal Component Analysis shows four resilience components: ‘trust and secure’, ‘following rules’, ‘equity’ and ‘protection and care investment’. Citizens become older and are – when old – more satisfied with life, when living in countries where citizens indicate they have trust in institutions and fellow citizens and feel secure, where governments invest in social protection and health care, and where citizens state it is important to follow rules, to be equally treated, to help each other, and to understand different people. 

			Discussion: This study is one of the first, which uses the concept resilience to understand which national characteristics may explain successful ageing. The results show that happier and older citizens live in resilient countries. Assessing resilience is still a matter of scientific dispute. The way resilience components are assessed in this study is promising and theoretically based. Moreover, these components are in line with indicators used in international documents and may be used for future studies on resilient societies. The way resilience is assessed as well as the results may not only be applied to nations, but also to communities and institutions.
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			Introduction

			Most people want to be happy and to become old. In European countries citizens become older and older but are not always happy when they are old. On the contrary, in 2016 the citizens of 65 years and over in the European Union are less satisfied with life as compared to younger ones [1]. However, this does not apply to all EU countries. [1,2]. In Bulgaria, Greece, Poland, Portugal, Slovenia and Slovakia life satisfaction of older people is lower as compared to younger people, while in Denmark, Sweden and in the non-EU countries Norway and Switzerland life satisfaction of people of 65 and over is higher than of other age groups [1,3]. Such differences raise the question: what makes some (European) countries more successful in creating happy ageing as compared to others?

			All European countries are confronted with an ageing population, causing dispute about sustainability of pension and 
health care systems and the role of technology, and how to face 

this demographic challenge [4].  Overall in the EU, the total cost of ageing (public spending on pensions, health care, long-term care, education and unemployment benefits), is expected to increase by 1.7 percentage points to 26.7% of GDP between 2016 and 2070 [5]. Recently, the OECD in cooperation with the EU published the state of health in Europe and advices member-states to anticipate on the demographic and technological changes and calls on health systems to become more resilient [6]. The latter is defined as ‘the capacity of health systems to adapt efficiently to changing economic, technological and demographic environments’ [6]. 

			For some time, demographic changes have been seen as a major challenge for developed nations [7-9]. Studies dealing with these challenges call for exploring the role of resilience in relation to ageing [10,11]. The concept resilience is considered important to understand how communities, biological entities, ecological systems, and institutions are able to avoid or overcome crises or disasters by anticipating and (re)acting effectively to expected changes, are able to ‘bounce back’. Resilience indicates which capacities and means are needed to do so. Resilience has been conceptualized and applied in a various way and has therefore various definitions [12]. 

			The concept of resilience has been developed in biological and psychological research to explain why some living systems (plants, animals, humans) could overcome adverse events and others could not, followed by studies on societal reactions to ecological changes and economic developments [13]. Besides to individuals, resilience is also applied to communities and nations to understand how institutions, politics and social context may deal with major social changes to maintain quality of life of citizens. Resilience assesses how well a system (community, organization, or nation) is able to recover (‘bouncing back’) in case of adverse events or even to anticipate (‘bouncing forward’) in case of expected adverse events by investing in security, public welfare, skills, and culture [14]. Building resilient societies should be seen as an international challenge as stated by the United Nations in 2015 with the mission: ‘Build the resilience of the poor and those in vulnerable situations, and reduce their exposure and vulnerability to climate-related extreme events and other economic, social and environmental shocks and disasters by 2030.’ [15].  It is supposed, that societies, which have created resilient capacities and means, would be able to maintain quality of life for their citizens, despite challenging changes (like ageing of the population, financial crisis, climate change or geopolitical conflicts). Social resilience contributes to response to and to recover from large-scale social changes [16]. Cosco et al. [17] conclude based on a systematic review that the concept of resilience has not sufficiently addressed in studying successful ageing. Therefore, the concept of resilience could be important to understand and to learn how to become happy old [1, 10, 11].  Or as Windle et al. [18] suggest ‘resilience could be the key to explaining resistance to risk across the lifespan….’  Studies indicate, that resilience is related to life expectancy as well as to life satisfaction [19-22]. Zeng and Shen [19] show that resilience is related to advance ageing and suggest that promotion of resilience may have a positive effect on well-being of older citizens. Also, it is suggested that older citizens in good health may contribute to a resilient society [23]. 

			Although the concept resilience is promising in various scientific domains, as an individual or as a system characteristic, the assessment of resilience is still problematic, i.e. no standardized measurements are available yet [24]. Serfillip et al. [24] define resilience as the capacity of people, communities, or systems to prepare for and to react to stressors and shocks in ways that limit vulnerability and promote sustainability and survival. Various components are proposed to assess the resilience of societies (for example sustenance, health, security, education, culture, and relationships [12,18], which may be seen as functions of communities and countries to realize a ‘resilient society’ [25]. To reach these functions specific resources and instruments are needed (institutions, infrastructure, services) realized by national policies and informal human interactions. Sharing values and rules and accepting regulations and control are needed for constructive interactions, i.e. individuals, families, organizations are able and willing to cooperate and to do so over time (despite flashbacks). To identify the resilience of a society the following components should be considered: proper infrastructure and services, the presence of shared values and the extent to which citizens feel vulnerable [12,18,24,25]. Proper infrastructure and services may be assessed by indicators like investment of government to realize availability of social welfare institutions [14]. The presence of shared values should be related to how citizens think about social equity and citizenship, and vulnerability is based on feelings of financial security, safety and trust in institutions and fellow citizens [26].

			The objective of this study is to investigate whether citizens in resilient societies, i.e. societies which have created institutions and means to secure education, health care, and social protection and whose citizens share values and feelings on social cohesion (equity, trust, safety and regulations), become older and when old are more satisfied with life as compared to citizens in less resilient societies. A happy old population may be seen as a major challenge worldwide. The hypothesis to be tested is citizens in resilient countries have a higher life expectancy and a higher overall life satisfaction, when old, as compared to citizens in less resilient countries. 

			Methods 

			The hypothesis is tested based on a data set of 25, well defined European societies, i.e. European nations/countries. All data used in this study are collected in 2016 and available through the data set of Eurostat [27] and the European Social Survey [28]. Almost all indicators are available from 25 countries. The mean score of all countries is used in the few cases an indicator of a country is missing. SPSS 23 is used for analysis. To test the hypotheses, three methodological steps are needed. 

			Firstly, societies/countries are classified to the extent their citizens become more or less old and are more or less satisfied with life when old. Life expectancy at birth (LE) and overall satisfaction with life (SwL) are used as indicators to assess in which countries people reach old age and high satisfaction with life, when old. LE is assessed using Eurostat data [29]. LE is defined as the mean number of years a person will live given the current mortality conditions. SwL is based on data of Eurostat, which assess satisfaction with life as a whole on a scale of 1=very dissatisfied at all to 10=very satisfied [30]. Overall satisfaction with life of citizens 65 years and over (SwL 65+) is chosen instead of SwL for all ages, because the objective is to investigate how satisfied old citizens are with life overall.  As mentioned, in some country’s citizens become older than in other countries and in some countries old citizens are more satisfied with life as compared to younger citizens, but in other countries it is reverse.  An overview is presented which classifies each country on overall satisfaction with life of citizens 65 years and over and on life expectancy of all citizens (Table 1). For testing the hypothesis by linear regression analysis, the scores on satisfaction with life and on life expectancy are combined in one score, assessing ‘happy old’. (Table 1)

			Table 1: Life expectancy at birth in years (a) and average life satisfaction of 65+ citizens (range 0-10) (b) in 25 European countries.

			
				
					
					
					
					
				
				
					
							
							
							Life Expectancy 80 Years or Less

						
							
							Life Expectancy 80 and 81 Years

						
							
							Life Expectancy 82 Years and Over

						
					

					
							
							Life satisfaction 65+      score below 6

						
							
							Bulgaria

						
							
							Greece

						
							
					

					
							
							Romania

						
							
							
					

					
							
							Slovakia

						
							
							
					

					
							
							Life satisfaction 65+      score 6

						
							
							Czech Rep.

						
							
							Portugal

						
							
							Italy

						
					

					
							
							Estonia

						
							
							Slovenia

						
							
					

					
							
							Hungary

						
							
							
					

					
							
							Poland

						
							
							
					

					
							
							Life satisfaction 65+     score 7

						
							
							
							Belgium

						
							
							France

						
					

					
							
							Germany

						
							
							Spain

						
					

					
							
							Ireland

						
							
					

					
							
							Netherlands

						
							
					

					
							
							United Kingdom

						
							
					

					
							
							Life satisfaction 65+    score 8 or more

						
							
							
							Austria

						
							
							Iceland

						
					

					
							
							Denmark

						
							
							Norway

						
					

					
							
							Finland

						
							
							Sweden

						
					

					
							
							
							Switzerland

						
					

				
			

			Secondly, indicators have to be identified to assess the resilience of countries, which indicators have to be checked on their coherence. Based on the mentioned literature on resilience, its definition and components, mentioned in the introduction, 20 indicators are selected from data sets of Eurostat [27] and the European Social Survey [28]. Indicators to assess the investments of the state in social security, education and health care are the % of the Gross Domestic Product which a country spend on education, health care, and social security. These indicators - also used for assessment of institutional provisions - are based on the Classification of the Functions of Government (COFOG) as used in EU statistics. They present the expenditure of the general government devoted to social protection, education and health care. Shared values as indication for social cohesion are assessed by questions about equity and social helpfulness on the one hand and by questions about trust and following social rules on the other hand. The extent to which citizens may feel vulnerability or not protected is also based on feelings of trust as well as on feelings of safety and financial concerns. Principal Components Analysis (PCA) is used to test the coherence of the selected indicators to assess its components. Criteria to determine the coherence of the indicators by PCA are explained variance > 60%, communality > .50, and varimax rotated factor loadings >.50.

			Thirdly, the relationship between ‘happy old’ (the combined SwL65+ and LE scores) and the resilience components, constructed through PCA, has to be determined. Factor scores of each PCA component are calculated for each country, which together assess the degree of resilience in each country/society. Stepwise, linear regression analysis, checking for multicollinearity, determines the relationship between the components of resilience and ‘happy old’ (LE and SwL65+). Statistically significance is defined at p<.05.

			Results

			In 2016 the difference in LE of citizens between the 25 European countries varies from 83.7 years in Switzerland to 74.9 years in Bulgaria. In the same year SwL65+ in the 25 countries varies between 8.4 (Denmark) and 4.9 (Greece). Both outcome variables are statistically significant correlated (Pearson’s r=.658; p<.001) (Table 1). PCA identifies 4 components with an explained variance of 80%, which meet the set criteria (Table 2). Component 1 assesses the extent of trust in fellow citizens as well as in legal institutions. Citizens scoring high on this component do not (need to) worry about financial problems and feel safe. The component is called ‘trust and secure’. (Table 2)

			Table 2: Factor loadings (after varimax rotation) and communalities of Principal Component Analysis with 20 resilience indicators 2016.

			
				
					
					
					
					
					
					
				
				
					
							
							Indicator

						
							
							Component 1

						
							
							Component 2

						
							
							Com-ponent 3

						
							
							Com-ponent 4

						
							
							Communality

						
					

					
							
							Governmental contribution on social protection as % GDP

						
							
							0.025

						
							
							0.031

						
							
							0.298

						
							
							0.831

						
							
							0.78

						
					

					
							
							Governmental contribution on education as % GDP

						
							
							0.564

						
							
							0.033

						
							
							0.298

						
							
							0.491

						
							
							0.561

						
					

					
							
							Governmental contribution on health care as % GDP

						
							
							0.089

						
							
							-0.013

						
							
							-0.057

						
							
							0.841

						
							
							0.719

						
					

					
							
							% of people unemployed

						
							
							-0.516

						
							
							-0.05

						
							
							-0.502

						
							
							0.01

						
							
							0.521

						
					

					
							
							% Unable to face unexpected financial expenses

						
							
							-0.626

						
							
							-0.107

						
							
							0.13

						
							
							-0.593

						
							
							0.772

						
					

					
							
							Likely not have enough in the next 12 months

						
							
							-0.758

						
							
							0.387

						
							
							0.071

						
							
							-0.041

						
							
							0.731

						
					

					
							
							For a fair society differences in standard of living should be small

						
							
							-0.189

						
							
							0.162

						
							
							0.75

						
							
							0.142

						
							
							0.645

						
					

					
							
							Important people equally treated and have equal opportunities

						
							
							0.048

						
							
							0.095

						
							
							0.905

						
							
							0.065

						
							
							0.834

						
					

					
							
							Important understand different people

						
							
							0.354

						
							
							-0.041

						
							
							0.87

						
							
							0.03

						
							
							0.884

						
					

					
							
							Important to help people and care for others wellbeing

						
							
							0.147

						
							
							0.025

						
							
							0.896

						
							
							-0.054

						
							
							0.828

						
					

					
							
							Important to care for nature and environment

						
							
							0.268

						
							
							0.919

						
							
							0.11

						
							
							-0.024

						
							
							0.93

						
					

					
							
							Important to behave properly

						
							
							0.076

						
							
							0.915

						
							
							0.159

						
							
							0.106

						
							
							0.88

						
					

					
							
							Important government is strong and ensures safety

						
							
							-0.055

						
							
							0.956

						
							
							0.009

						
							
							0.008

						
							
							0.918

						
					

					
							
							Important to follow customs and traditions

						
							
							-0.036

						
							
							0.954

						
							
							-0.072

						
							
							-0.003

						
							
							0.917

						
					

					
							
							Most people can be trusted

						
							
							0.914

						
							
							0.268

						
							
							0.005

						
							
							0.108

						
							
							0.919

						
					

					
							
							Most people try to be fair

						
							
							0.884

						
							
							0.347

						
							
							0.076

						
							
							0.15

						
							
							0.93

						
					

					
							
							Most of the time people are helpful

						
							
							0.862

						
							
							0.367

						
							
							0.113

						
							
							0.02

						
							
							0.892

						
					

					
							
							Feeling safe walking locally in the dark

						
							
							0.766

						
							
							0.487

						
							
							0.257

						
							
							0.094

						
							
							0.899

						
					

					
							
							Trust in the legal system

						
							
							0.788

						
							
							-0.349

						
							
							-0.055

						
							
							0.082

						
							
							0.753

						
					

					
							
							Trust in the police

						
							
							0.758

						
							
							-0.272

						
							
							0.326

						
							
							0.023

						
							
							0.756

						
					

					
							
							Explained variance

						
							
							30%

						
							
							22%

						
							
							18%

						
							
							10%

						
							
							 

						
					

					
							
							Name component

						
							
							trust and secure

						
							
							following rules

						
							
							equity

						
							
							protection and care investment

						
							
							 

						
					

				
			

			Component 2 indicates how important specific rules and values are (like to behave properly and to follow traditions and habits), which are also related to the importance of a strong government. This component is called ‘following rules. Component 3 identifies citizens, who state it is important to take care for each other, being equally treated, having equal opportunities and to understand different people. Also, these citizens believe that small differences in standards of living are needed for a fair society. This component is called ‘equity’. The fourth component indicates, which investments (as % of GDP) governments do in health care, social protection and education. This component is called ‘social protection and care investment’.

			Stepwise regression analysis, analyzing the relationship of the four components of resilience and ‘happy old’ (LE and SwL65+ combined), shows, that all 4 components have a statistically significant contribution in explaining ‘happy old’ (Table 3). The explained variance is 59%. Scores on ‘trust and secure’ and ‘social protection and care investment’ contribute most to explain ‘happy old’, followed by scores on ‘following rules’ and ‘equity’. (Table 3)

			Table 3: Stepwise regression analysis with the combined scores of life expectancy at birth in years and of satisfaction with life at 65 years and over as dependent variable and 4 components of resilience as explaining variables, final model.

			
				
					
					
					
					
				
				
					
							
							
							unstandardized coefficients

						
							
							standardized coefficients
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							B

						
							
							Beta

						
					

					
							
							(Constant)

						
							
							87,656

						
							
					

					
							
							1 Scores on ‘trust and secure’

						
							
							1,570

						
							
							,472

						
							
							0.002

						
					

					
							
							4 Scores on ‘protection and care investment

						
							
							1,523

						
							
							,458

						
							
							0.002

						
					

					
							
							2 Scores on ‘following rules’

						
							
							1,246

						
							
							,375

						
							
							0.01

						
					

					
							
							3 Scores on ‘equity’

						
							
							,939

						
							
							,291

						
							
							0.038

						
					

				
			

			In countries, where citizens indicate they have trust in institutions and fellow citizens and feel secure, where governments invest in social protection and health care, where citizens state it is important to follow rules, and where citizens believe in equity, in these countries citizens become older and are - when old - more satisfied with life. Citizens become less old and are less satisfied with life, when old, if they live in countries where there is less trust in institutions and fellow citizens, less governmental investment in social security and health care, where citizens believe it is not so important to follow rules, neither to help each other nor to be equally treated.

			Discussion

			This study shows, that citizens living in resilient societies become more often happy old as compared to citizens living in less resilient societies, at least in Europe. For example, satisfaction with life among old people in Bulgaria, Romania and Slovakia is relatively low as compared to other countries and lower than satisfaction with life among younger citizens in these countries, while also life expectancy in these countries is relatively low. Old citizens in Iceland, Norway, Sweden and Switzerland are more satisfied with life than younger people, and their life expectancy is high. The hypothesis that social resilience is related to ‘happy old’, is evidently confirmed in this study. Resilience may be seen as an important concept for policy measures to protect communities against major changes as well as citizens against risks through life span, as has been recognized by various international organizations in the last decade [15,18]. The outcomes indicate what type of policy measures will contribute to a ‘happy old society’. These outcomes and the used indicators may not only be applied to nations/countries, but also to regional and local communities as well to institutions like homes for the aged.

			Nevertheless, it has to be noticed that assessing resilience is still a matter of scientific dispute, because it is applied in various disciplines, so it has various definitions and it is supposed to contain various components. Therefore, the reliability and coherence of assessing resilience through the 20 selected indicators had to be tested. A strong finding in this study is that PCA identified four, clearly distinguished components with a high explained variance, which confirm the theoretical background of the concept. These components are in line with indicators used by OECD/EU [6] and may be helpful for future studies to assess resilience in societies.  

			This study is one of the first, which uses resilience in studying successful ageing as was advised [10,11,17], and the assessment of resilience is operationalized based on systematic reviews [12,18,24,25]. The study shows, that becoming old and being happy old is possible and actually happening in societies characterized by trust in institutions and fellow citizens, by feelings of security and beliefs that equity, helping each other and following rules are important, and by governments investing in social protection, education and health care.  The role of health care expenses may however be questioned. There is no causal link – as suggested in some studies [31,32] - between health care expenditures and life expectancy or healthy ageing. Indeed, longevity is found to be statistically related to wealth at individual and national level and life satisfaction maybe constrained by financial resources at individual level as well as national level. However, research shows, that not money in itself, but the way in which money is spent determines the relationship with longevity and satisfaction with life [33,34]. To realize high life expectancy of citizens, policy measures have to be directed on investment in social protection, on improving infrastructure, and on promoting healthy lifestyles [35]. Such measures not only contribute to life expectancy, but also to quality of life of citizens, especially of older citizens.

			This study opens new perspectives. Rather than worrying about costs of ageing, about pensions, growing medical needs and dependency, policy should focus on measures which strengthen community life, which ‘resonates a wide array of stakeholders’ [16]. And in such communities, older people are not ‘the problem’, but a ‘valuable resource’ [23]. Policy measures to realize resilient societies require reliable public sector institutions, which enables resilient components like welfare, security, social cohesion and justice. And realizing these components needs an integrated approach [11,14]. The findings of this study do not only apply to national policy measures, but also may be effective in local communities.
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