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The impact of the financial crisis on Health in Ireland and Greece: 

A quasi-experimental approach 

 
 

 

Summary: 

 

Objectives: Greece and Ireland suffered an economic recession of similar 

magnitude, but whether their health has deteriorated as a result has not yet been 

well established.  

Study design: Based on five waves (2006-2010) of the European Union Statistics 

of Income and Living Conditions (EU-SILC) survey we implemented a difference-

in-differences (DID) approach that compared trends in self-rated health in Greece 

and Ireland before and after the crisis with trends in a ‘control’ population (Poland) 

that did not experience a recession and had health trends comparable to both 

countries before the crisis.  

Methods: Logistic regression using a difference-in-differences (DID) approach.  

Results: A simple examination of trends suggests that there was no significant 

change in health in Greece or Ireland following the onset of the financial crisis. 

However, DID estimates that incorporated a control population suggest an increase 

in the prevalence of poor-self rated health in Greece (OR=1.216; CI=1.11 - 1.32). 

Effects were most pronounced for older individuals and those living in high-density 
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areas, but effects in Greece were overwhelmingly consistent in different population 

sub-groups. In contrast, DID estimates revealed no effect of the financial crisis on 

the prevalence of poor self-rated health in Ireland (OR=0.97; CI=0.81-1.16).  

Conclusions: DID estimates suggest that the financial crisis led to higher 

prevalence of reporting poor health in Greece but not in Ireland. Although our 

research design does not allow us to directly assess the role of specific policies, 

contextual factors including policy responses may have contributed to the different 

effect of the crisis on the health of the two countries.  

 

Keywords: Economics; Health Policy; Public Health; Self-Rated Health; Crisis 
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Introduction 

One question that has attracted considerable attention among both policy makers 

and the public is how the recent financial crisis has affected population health. It 

has been argued that the combination of high unemployment rates, rising job 

insecurity and severe cuts in government social welfare and healthcare spending 

may have resulted in an emerging public health crisis.1-5 In support of this view, 

several recent studies suggest that the crisis may have led to increases in adverse 

health outcomes, and in particular suicides, in different European countries.1, 6-11 

Critiques, however, argue that some of these variations may reflect random 

fluctuations rather than true worsening of population health attributable to the 

crisis.12-14 A crucial limitation, however, is that most recent studies are based on 

single-country comparisons of trends before and after the crisis, without exploiting 

geographical variation by means of a control group. In a single-country 

comparison, it is difficult to distinguish autonomous trends in population health in 

one place from those attributable to the financial crisis. In addition, few studies 

have explicitly investigated whether the impact of the financial crisis differed across 

countries.  

In this study, we assess whether the financial crisis led to a change of trends in 

self-rated health in Greece and Ireland. Appendix Table 1 shows several key 

macroeconomic characteristics of both countries before the financial crisis. We 

focus on Greece and Ireland as they are among the countries in Europe suffering 

most dramatically from the recent economic collapse. In Ireland, unemployment 
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increased from 4.7% in 2007 to 13.9% in 2010, while in Greece it increased from 

8.3% to 12.6%. over the same period.15 In Ireland, gross domestic product (GDP) 

fell by 2.2% in 2008 and 6.4 in 2009 while the Greek economy contracted by 3.1% 

in 2009 and 4.9% in 2010.15  

There are compelling reasons to expect that these changes may have led to 

worsening health outcomes, for instance, due to increased number of Europeans 

experiencing financial hardship, involuntary job-loss or diminished access to 

healthcare.16-19 However, studies suggest that the impact of economic recessions 

on health may depend on the policy and social context. Using data for OECD-

countries from 1960 to 1997, for example, Gerdtham and Rhum found that 

economic downturns were associated with reduced mortality, but this effect was 

more pronounced in countries with weak social insurance systems.20 Similarly, a 

study based on European data for the years 1970 to 2007 found that increased 

unemployment was associated with an increase in suicides, but this association 

was weaker when expenditures in active labor market programs were higher.21 

While cross-country comparisons do not enable us to identify specific policies 

responsible for differential effects of the crisis, they may provide clues on the role 

of context as it is likely that different countries will be affected differently by the 

crisis.22 

Based on individual-level data from the European Union Statistics of Income and 

Living Conditions (EU-SILC), we used a difference-in-difference approach to 

examine how the recent financial crisis influenced population health in Greece and 



5 
 

Ireland. We contrasted results from a comparison of trends before and after the 

onset of the crisis in Greece and Ireland, with an analysis that explicitly 

incorporates a control population that did not suffer a recession of the same 

magnitude, but had similar health trends as Ireland and Greece prior to the Global 

Financial crisis. While it is not easy to identify a control population, Poland was the 

only country in the European Union (EU) which did not experience a formal 

recession throughout the study period. Although in Poland the annual growth rate 

of GDP dropped from 5% in 2008 to 1.6% in 2009, it remained positive throughout 

this period and improved again in 2010 (3.9%). Domestic demand only dropped by 

half a percentage point between 2008 and 2009 and immediately increased by 4.5 

percent in the next year. Compared to many other European countries, the labour 

market effects were substantially smaller in Poland.15 For example, although 

unemployment increased from 7.1 to 8.2 percent between 2008 and 2009, the 

employment rate remained stable at around 64%. According to the OECD, Poland 

has been the best performing OECD country since 2007.23 At the same time, GDP 

per capita as well as the total disposable household income increased in every 

single year between 2005 and 2010.24
 
23 In an earlier and preliminary analysis on 

the early effects of the crisis in Greece, we showed that by comparing health 

trends to those in a control population it is possible to assess whether a potential 

deterioration of health may indeed be attributable to the financial crisis.25 We 

further exploit this approach and extend the years assessed to compare the health 

effects of the crisis in Greece and Ireland.  
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Methods 

Sample 

Data for this study came from the European Union Statistics of Income and Living 

Conditions (EU-SILC).26 EU-SILC provides nationally representative and 

comparable individual-level data on living conditions, health and socio-

demographic characteristics of the population living in private households aged 16 

years and above. In Ireland and Greece, the survey is based on a stratified 

probability sample of households. In Poland, a stratified multi-stage sampling of 

addresses was used. In 2010, the average household response rate was 84% in 

Greece, 80% in Ireland and 85% in Poland.27 Although differences in the sampling 

frame may impact the comparability of health levels between countries, our 

identification strategy is based on a comparison of health trends over time which 

should not be affected by sampling differences. We selected individuals aged 18 

and above, as our focus was on the effects of the crisis in adult age. Data covered 

the years 2006-2010 in Greece and Poland and 2006-2009 in Ireland. We chose 

the year 2008 as the beginning of the financial crisis in Ireland due to the negative 

growth rate of (real) GDP (-2.2%) in this year.15 Although provisional estimates 

indicate that the Greek economy marginally contracted already in 2008, with a 

GDP growth rate of -0.2%, we chose the year 2009 as it was the first year during 

which the economy contracted substantially. We conducted the analyses 

separately for Greece and Ireland because treatment (onset of the financial crisis) 

is defined by calendar year, which differed between the two countries.  
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We chose self-rated health as the key health outcome of interest as it is plausibly 

more sensitive to short-term shocks than other health outcomes such as disability 

or the onset of chronic conditions. In EU-SILC, self-rated health was measured 

using a 5-point scale with answer categories ranging from ‘very bad’ to ‘very good’. 

We distinguished between respondents who stated that their health was ‘bad’ or 

‘very bad’ from those who reported that their health was ‘fair’, ‘good’ or ‘very good’. 

We also conducted sensitivity analyses using the full 5-item scale in supplementary 

models.   

Statistical analysis 

We first estimated the odds of reporting poor self-rated health before (2006-2008 

for Greece and 2006-2007 for Ireland) and during the crisis (2009-2010 for Greece 

and 2008-2009 for Ireland). To distinguish potential effects of the financial crisis on 

health from autonomous trends, we used a DID approach that incorporates a 

control group which was not exposed to a recession in the same period but had 

similar health-trends in the time preceding the recession. Whereas levels of self-

rated health vary substantially between Poland, Greece and Ireland, differences in 

levels between countries do not compromise the validity of this approach. The key 

assumption of the DID approach is that trends in health, rather than levels, would 

have been similar in the treatment groups (Greece and Ireland) and the control 

group (Poland) in the absence of the crisis. While this assumption can never be 

tested, our analyses of the pre-recession period generally indicate that Poland had 

similar health trends as Ireland and Greece in the years leading up to the crisis. 
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We used Poland as the control group since the latter was the only country in the 

European Union (EU) which did not experience a recession throughout the study 

period. Based on EU-SILC data, we examined whether in the years leading up to 

but before the crisis, Poland had similar trends to Greece and Ireland. The DID 

estimator relies on the assumption that in the absence of the crisis, Greece and 

Ireland would have had similar trends as Poland. While this assumption can never 

be directly tested, similar trends in the years immediately prior to the crisis are 

suggesting of similar underlying trends. For this purpose, we compared trends in 

poor and bad self-rated health before the crisis between Poland and Greece (2006-

2008), and between Poland and Ireland (2006-2007). In addition, the common 

trend assumption can be relaxed by the inclusion of country-specific linear trends, 

which allows both groups to follow different trends.28 Whereas the latter approach 

is regarded as more robust,28 including country-specific linear trends yielded similar 

results to models without trends. We therefore focus the presentation of results on 

models without country-specific trends.  

To implement the DID approach, we used a logistic regression to compare 

differences in the odds of reporting poor self-rated health before and during the 

financial crisis in Ireland and Greece with the same odds in the comparison 

population (Poland), and subtracted the difference between the two groups. The 

DID estimate, defined as the difference between the treatment country (Greece or 

Ireland) and the comparison country, is captured by the interaction between the 

years of the financial crisis (2008-2009 in Ireland and 2009-2010 in Greece) and 

the respective treatment country. We run separate models for Greece and Ireland 
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due to the fact that the onset of the crisis differed for the two countries. In all 

models, we controlled for potential confounders including sex, age in 10-year age-

groups, marital status (categorized as married, never married, divorced or 

widowed), degree of urbanization (categories in three groups based on densely, 

intermediate and thinly populated areas), and educational level measured based 

on six categories of the International Classification of Educational Degrees 

(ISCED).29 Marital status and the degree of urbanization may be both confounders 

as well as mediators as they could have been directly affected by the crisis. We 

incorporated controls for urbanization to account for the fact that the economic 

crisis may differently affect individuals living in rural or urban areas, for example 

due to differences in the number of people employed in different sectors or the 

structure of local economies.22 At the same time, generally lower costs of living as 

well as community, family and social support networks potentially available to 

those living in smaller villages and rural areas30 could represent a buffer in times of 

hardship. 

We estimated models separately by age group, sex, educational level and degree 

of urbanization to assess differential effects of the financial crisis on the health of 

these groups.  

Analyses were conducted in Stata/SE 10 using appropriate sampling weights.  
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Results 

Summary statistics for the three countries are presented in Table 1. The three 

countries differed with regard to their health and socio-demographic 

characteristics. 11% of Greek adults and 4% of Irish adults reported being in poor 

health, compared to 18% of Polish respondents. Respondents in Greece and 

Ireland were older than those in Poland, and Irish respondents were less likely to 

be married than their Greek or Polish counterparts. 23% if Irish respondents had a 

tertiary education, compared to 17% in Greece and 13% in Poland. These 

differences stress the need for a DID approach that controls for differences in 

levels, shifting focus towards comparisons in trends in self-rated health.  

Table 1 should be about here 

Figure 1 shows that before the onset of the crisis in 2009, trends in the prevalence 

of poor self-rated health were very similar between Greece and Poland, the control 

population. The prevalence of reporting poor health decreased modestly between 

2006 and 2008 in both countries. Trends started to diverge in 2009 as the 

prevalence of poor health increased in Greece while continuing to decline in 

Poland. Trends in the years preceding the crisis were similar between Ireland and 

Poland as the prevalence of poor health declined modestly in both countries 

between 2006 and 2007. In contrast to Greece, however, there was no apparent 

change in the prevalence of poor self-rated health in Ireland after the crisis.  

Figure 1 should be about here 
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Table 2 shows results from a naïve model that compares trends in self-rated health 

before and after the financial crisis in Greece and Ireland. Results from this 

comparison suggest that there has been no significant change in the odds of 

reporting poor health in Greece or Ireland following the onset of the financial crisis 

in each country. Odds ratios comparing the odds of poor health between 2006-

2008 and 2009-2010 were 1.06 (95% confidence interval [CI] 0.98, 1.15) in 

Greece. In Ireland, the odds ratio of poor health between 2006-2007 and 2008-

2009 was 0.92 (95%CI 0.78, 1.09).  

Table 2 should be about here 

Before implementing the DID approach, we assessed whether trends in self-rated 

health in Greece and Ireland differed from those in Poland prior to the financial 

crisis (Table 3). We estimated a ‘placebo’ DID estimate expressed as the 

interaction between county and year in the period before the crisis. The odds ratio 

associated with the dummy for the years 2006/07 compared to 2008 suggest that 

the odds of poor self-rated health declined by 7% in Greece between the two 

points in time (OR[Odds Ratio]= 0.93, 95%CI 0.88, 0.98). There was no evidence 

of a significantly different trend in Greece in comparison to Poland prior to the crisis 

(OR for interaction=1.01, 95%CI 0.88, 1.15). This conclusion was also confirmed 

when separately comparing trends between the years 2006-2007 and 2007-2008. 

Similarly, trends in poor health between 2006 and 2007 in Ireland did not differ 

from those in Poland (OR for interaction=0.89, 95%CI 0.69, 1.14). These results 

suggest that trends in self-rated health in Greece and Ireland were not significantly 
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different from those in Poland, suggesting a similar decline in the odds of poor self-

rated health in both countries prior to the financial crisis and indirectly supporting 

the validity of the common trend assumption. 

Table 3 should be about here 

Table 4 shows DID estimates examining the impact of the financial crisis in Greece 

and Ireland relative to the control population, expressed as the interaction between 

country and financial crisis year. Results provide evidence of a statistically 

significant negative effect of the financial crisis on self-rated health trends in 

Greece. While Poland witnessed a continuing decline in the odds of poor health 

after the financial crisis, trends were significantly less favorable in Greece as 

indicted by the DID estimate that compared health between 2006-2008 and 2009-

2010, (OR=1.22, 95%CI 1.11, 1.33). In contrast, there was no evidence that the 

financial crisis influenced health trends in Ireland. The DID estimate was 0.98 

(95%CI 0.82, 1.17) for a comparison of health between 2006-2008 and 2009-2010 

with respect to the control population. 

Table 4 should be about here 

DID-estimates for different population sub-groups in each country are summarized 

in Figure 2. In Greece, effects were slightly more pronounced among those aged 

65+, men, those with only primary or secondary education, and those living in more 

densely populated areas. However, the financial crisis had a negative effect on the 

health of all population sub-groups, without significant differences in magnitude 
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across groups. In contrast, in Ireland, there was no significant effect of the financial 

crisis on trends in self-rated health in any specific sub-group.  

Figure 2 should be about here 

 

Discussion 

Our aim was to assess whether the onset of the financial crisis was associated with 

an increase in poor self-rated health in Greece and Ireland, and to examine 

whether specific population groups were particularly vulnerable to the health 

effects of the crisis. A comparison of trends in self-rated health within each country 

without a control population revealed no evidence of significant changes in the 

prevalence of poor health. In contrast, using a DID approach that explicitly 

incorporates a control population, we found that the financial crisis did lead to 

worsening trends in self-rated in Greece, while it had no effect on the prevalence of 

poor health  in Ireland. Our results highlight the importance of incorporating a 

control population, and raise questions about differences between Ireland and 

Greece in social and policy contexts which may explain why the health effects of 

crisis differed between the two countries.  

 

Explanation of results 

 

Results for Greece confirm those from our previous study using preliminary data 

until 2009.25 Incorporating recent data for 2010, our findings further suggest that 
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the health effects of the recession have remained and may have strengthened. 

Contrary to previous studies comparing within-country trends in self-rated health in 

Greece,1, 31 we found no evidence of an increased prevalence of poor health in 

Greece despite the steep decrease in economic output in Greece between 2008 

and 2009 (8%). However, health trends showed a weaker tendency to decline in 

Greece relative to the control population. These discrepancies between a DID and 

a naïve comparison of trends caution on the interpretation of single-country trends 

without explicitly incorporating a control group. Most likely, such comparisons may 

underestimate the impact of the crisis, particularly in a context of health 

improvements and secular mortality declines in most high-income countries during 

recent decades.  

 

Our disaggregation of effects suggests that older Greeks were at least as 

vulnerable as their younger counterparts to experience a decline in health as a 

result of the crisis, despite their lack of labour market attachment. The finding that 

the recession affected health trends in Greece but not in Ireland is unlikely to be 

due to differences in (net) pension replacement rates as the latter are above the 

OECD average in Greece, but below the average in Ireland.32 Earlier studies have 

raised the possibility that the health effects of economic downturns are not specific 

to the working population, but in fact may be particularly relevant for the older 

population.33 Because most individuals aged 65+ in Greece are out of the labour 

market, this suggests that the effect of economic downturns may not only reflect 

the impact of job loss or other labour market related mechanisms but also changes 
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in pollution and decreases in the quality, quantity and nature of health care 

inputs.33  

 

We found that Greeks with only secondary or less education experienced a 

substantial health decline relative to the control population. Recent evidence from 

the US suggests that the impact of economic recessions on labour market 

outcomes is born disproportionally by men, black and Hispanic workers, youth, and 

lower educated workers, partly due to the demographic composition of workers 

across industries and occupations which are differentially affected by economic 

downturns.34 Less educated individuals may not only be more likely to lose their job 

during difficult economic times,34 but they may also face larger job uncertainty, and 

greater difficulties in meeting mortgage or other debt payments. Our findings also 

suggest that individuals living in thinly populated areas are less vulnerable to the 

effects of the crisis than those living in urban and more populated areas. A possible 

explanation of this finding refers to the lower costs of living as well as community 

and social support potentially available to those living in smaller villages and rural 

areas,30 where individuals may more easily rely on family and friends in times of 

hardship than individuals living in urban areas.  

 

A striking finding from our paper is that despite experiencing a financial crisis of 

similar magnitude, Ireland did not suffer a significant change in the prevalence of 

poor self-rated health after the financial crisis. This finding raises the question of 

whether specific features of the Irish context may have protected their population 
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from declines in population health. While our study does not enable us to make 

inferences about the role of policy, we speculate that one potential explanation may 

be the different austerity policy response between the two countries. Compared to 

Greece, cuts in the healthcare budget in Ireland have been less dramatic until 2010 

and have had a smaller effect on the access to and quality of health services due 

to substantial investments in the years prior to the crisis.35, 36 On the other hand, it 

is uncertain whether recent budget cuts would be a plausible explanation for 

immediate overall population health decline as they have been very recently 

implemented, and would most likely have an effect over the medium- to long-term.  

 

Another possible explanation for the stronger health effects of the crisis in Greece 

as compared to Ireland might be attributable to the more generous social safety 

nets in the latter. While provisions for unemployment benefits, disability benefits 

and other forms of social assistance are considered ungenerous in Ireland, they 

are generally more generous than in Greece. For example, the average 

unemployment replacement rate (the percentage of previous earnings which is 

replaced by benefits) for a single-earner in a marriage with two children in 2010 

was 43% in Greece as opposed to 70% in Ireland. Most dramatically, replacement 

rates for long-term (5-year) unemployment was 4% in Greece as opposed to 85% 

in Ireland.37 Labour markets also differ greatly with substantially higher levels of 

employment protection in Greece than Ireland.38 These higher levels of 

employment protection may have protected the employed population in Greece 

from losing their jobs, but at the same time it may have prevented new entrants 
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from accessing the labour market.  

 

Although our research design did not allow us to assess the role of specific policies 

in altering the potential effects of the economic crisis of health, our results highlight 

the importance of geographical context in altering this relationship. The latter is in 

line with the observation, that the effects of the crisis will likely be shared unequally 

among people from different countries or regions within a country due to the 

unequal distribution of incomes, housing conditions, educational opportunities and 

other aspects of the physical environment.22 The financial crisis presents an 

opportunity to further investigate which factors may explain the higher resilience of 

specific countries or areas to macroeconomic shocks.   

 

Limitations 

 

Despite several strengths, this study has some limitations. One limitation with the 

quasi-experimental design used in this study is the difficulty of identifying an 

appropriate control group. Ideally, the latter should not have been affected at all by 

the financial crisis and show similar trends in health after as well as before the 

crisis. In the present study we use Poland as the control group because it was the 

only country within the European Union which did not suffer a formal recession. 

Whereas many key macroeconomic indicators besides GDP suggest that Poland 

did not experience a contraction in the economy, the strong growth which the 

Polish economy enjoyed in the years prior to 2008/09 decelerated. It is interesting 
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to note that the prevalence of poor self-rated health decreased disproportionally 

between 2009 and 2010 despite the slowing down of economic growth. Although 

the latter may be a partial explanation for the significant worsening in health trends 

in Greece compared to Ireland, the results are similar when only including years 

until 2009. In general it would have been desirable to assess the trends in self-

rated health during a longer period before the onset of the financial crisis. Although 

we were unable to include a substantially longer time period due to the lack of 

comparable micro-data, the existence of a trend of health improvement in all 

countries seems to suggest that those trends would have continued in the absence 

of the financial crisis.  

 

In our analyses, we used a dichotomous version indicating poor self-rated health to 

capture potentially serious deterioration of health over time. However, this 

approach does not capture changes across the more positive points of the scale. In 

supplementary models, we also used the original 5-point scale of self-rated health 

as outcome in an ordered logistic model. Whereas the results for Greece are very 

similar to those using the binary indicator of good vs. poor self-rated health, the 

results from the ordered logistic model suggest a small but negative effect of the 

financial crisis on health trends in Ireland (Appendix Table 2). Although this finding 

indicates a negative effect of the financial crisis on health trends in Ireland, the 

latter did not lead to an increase in the prevalence of poor self-rated health and 

was less dramatic than that in Greece. We therefore interpret these findings as 

indicative of a weaker effect of the crisis in Ireland compared to Greece.  
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A final limitation of our study is that we are not able to directly assess the effect of 

specific policies in mitigating potential health effects of the financial crisis. This 

would require a specific design focusing on specific reforms in each country. Our 

study, however, further points towards the policy relevance of examining the role of 

specific policies in explaining the different effects of financial crisis on health.39  

 

Conclusion 

 

Our results highlight the importance of incorporating a control population in 

assessing the impact of the recent financial crisis on health. A single-country 

analysis of trends without a control group can yield biased estimates of the effect of 

the financial crisis on health. Based on a difference-in-difference approach, our 

estimates suggest that the financial crisis has led to an increased prevalence of 

poor health in Greece but not in Ireland. We speculate that specific policies within 

each country, such as unemployment benefit generosity and labour market 

flexibility, may have contributed to the stronger effect of the crisis in Greece 

compared to Ireland. Although we found no consistent short-term effects of the 

financial crisis on health in Ireland, the long-term effects may well be different. Both 

countries continue to face severe financial problems, and the real effects of the 

crisis on health may only be visible many years or decades later [36]. Future 

investigations should therefore focus on assessing long-term effects and the role of 

specific policy responses in buffering the impact of the recent financial collapse on 
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health.  



21 
 

References 

 

1. Kentikelenis A, Karanikolos M, Papanicolas I, Basu S, McKee M, Stuckler D. Health effects 
of financial crisis: omens of a Greek tragedy. The Lancet. 2011; 378:1457-8. 
2. Catalano R. Health, Medical Care, and Economic Crisis. N Engl J Med. 2009; 360:749-51. 
3. Marmot MG, Bell R. How will the financial crisis affect health? BMJ. 2009; 338. 
4. Karanikolos M, Mladovsky P, Cylus J, Thomson S, Basu S, Stuckler D, et al. Financial crisis, 
austerity, and health in Europe. The Lancet. 2013; 381:1323-31. 
5. Vandoros S, Kavetsos G, Dolan P. Greasy roads: The impact of bad financial news on road 
traffic accidents. Risk Anal. 2013. 
6. Gili M, Roca M, Basu S, McKee M, Stuckler D. The mental health risks of economic crisis in 
Spain: evidence from primary care centres, 2006 and 2010. The European Journal of Public Health. 
2013; 23:103-8. 
7. Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. Effects of the 2008 recession on health: 
a first look at European data. The Lancet. 2011; 378:124-5. 
8. Astell-Burt T, Feng X. Health and the 2008 Economic Recession: Evidence from the United 
Kingdom. PLoS ONE. 2013; 8:e56674. 
9. Barr B, Taylor-Robinson D, Scott-Samuel A, McKee M, Stuckler D. Suicides associated with 
the 2008-10 economic recession in England: time trend analysis. BMJ. 2012; 345. 
10. Katikireddi SV, Niedzwiedz CL, Popham F. Trends in population mental health before and 
after the 2008 recession: a repeat cross-sectional analysis of the 1991–2010 Health Surveys of 
England. BMJ Open. 2012; 2. 
11. De Vogli R, Marmot M, Stuckler D. Excess suicides and attempted suicides in Italy 
attributable to the great recession. J Epidemiol Community Health. 2013; 67:378-9. 
12. Fountoulakis KN, Grammatikopoulos IA, Koupidis SA, Siamouli M, Theodorakis PN. Health 
and the financial crisis in Greece. Lancet. 2012; 379:1001-2; author reply 2. 
13. Fountoulakis KN, Koupidis SA, Siamouli M, Grammatikopoulos IA, Theodorakis PN. Suicide, 
recession, and unemployment. Lancet. 2013; 381:721-2. 
14. Fountoulakis KN, Siamouli M, Grammatikopoulos IA, Koupidis SA, Siapera M, Theodorakis 
PN. Economic crisis-related increased suicidality in Greece and Italy: a premature 
overinterpretation. J Epidemiol Community Health. 2013; 67:379-80. 
15. Real GDP growth rate [database on the Internet]2013 [cited 08/04/13]. Available from: 
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode
=tec00115. 
16. Catalano R, Goldman-Mellor S, Saxton K, Margerison-Zilko C, Subbaraman M, LeWinn K, et 
al. The Health Effects of Economic Decline. Annu Rev Public Health. 2010; 32:431-50. 
17. Browning M, Heinesen E. Effect of job loss due to plant closure on mortality and 
hospitalization. J Health Econ. 2012; 31:599-616. 
18. Gallo WT, Teng HM, Falba TA, Kasl SV, Krumholz HM, Bradley EH. The impact of late career 
job loss on myocardial infarction and stroke: a 10 year follow up using the health and retirement 
survey. Occup Environ Med. 2006; 63:683-7. 
19. Ferrie JE, Shipley MJ, Stansfeld SA, Marmot MG. Effects of chronic job insecurity and 
change in job security on self reported health, minor psychiatric morbidity, physiological 
measures, and health related behaviours in British civil servants: the Whitehall II study. J Epidemiol 
Community Health. 2002; 56:450-4. 

http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tec00115
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tec00115


22 
 

20. Gerdtham UG, Ruhm CJ. Deaths rise in good economic times: Evidence from the OECD. 
Econ Hum Biol. 2006; 4:298-316. 
21. Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. The public health effect of economic 
crises and alternative policy responses in Europe: an empirical analysis. Lancet. 2009; 374:315-23. 
22. Pearce J. Financial crisis, austerity policies, and geographical inequalities in health. 
Environment and Planning A. 2013; 45:2030-45. 
23. OECD. OECD Economic Surveys: Poland. Paris: Organisation for Economic Cooperation and 
Development2012. 
24. OECD. Country statistical profile: Poland.  Paris2013 [updated 15 Nov 2013]; Available 
from: http://www.oecd-ilibrary.org/economics/country-statistical-profile-poland_20752288-table-
pol. 
25. Vandoros S, Hessel P, Leone T, Avendano M. Have health trends worsened in Greece as a 
result of the financial crisis? A quasi-experimental approach. The European Journal of Public 
Health. 2013; 23:727-31. 
26. Eurostat. European Union Statistics on Income and Living Conditions (EU-SILC) instrument. 
Luxemburg2012 08/04/13. 
27. Eurostat. 2010 Comparative EU Intermediate Quality Report - Version 3. Luxemburg2012. 
28. Angrist JD, Pischke J-S. Mostly harmless econometrics: An empiricist's companion: 
Princeton university press; 2008. 
29. UNESCO. International Standard Classification of Education Paris2012 [updated June 28, 
2012]; Available from: http://www.uis.unesco.org/Education/Pages/international-standard-
classification-of-education.aspx. 
30. Verheij RA. Explaining urban-rural variations in health: A review of interactions between 
individual and environment. Soc Sci Med. 1996; 42:923-35. 
31. Zavras D, Tsiantou V, Pavi E, Mylona K, Kyriopoulos J. Impact of economic crisis and other 
demographic and socio-economic factors on self-rated health in Greece. The European Journal of 
Public Health. 2012; 23:206-10 

32. OECD. Gross and net pension replacement rates: Pension entitlement as percentage of 
pre-retirement earnings, single persons.  Paris2013; Available from: http://www.oecd-
ilibrary.org/social-issues-migration-health/gross-and-net-pension-replacement-rates_pens_rate-
table-en. 
33. Miller DL, Page ME, Stevens AH, Filipski M. Why are recessions good for your health? The 
American Economic Review. 2009:122-7. 
34. Hoynes HW, Miller DL, Schaller J. Who suffers during recessions? NBER Working Paper 
17951. 2012. 
35. Thomas C, Benzeval M, Stansfeld SA. Employment transitions and mental health: an 
analysis from the British household panel survey. J Epidemiol Community Health. 2005; 59:243-9. 
36. Mladovsky P, Srivastava D, Cylus J, Karanikolos M, Evetovits T, Thomson S, et al. Health 
policy responses to the financial crisis in Europe. Policy summary, 5. Copenhagen, Denmark: World 
Health Organization, on behalf of the European Observatory on Health Systems and Policies2012. 
37. OECD. Benefits and Wages: Statistics. Paris: Organisation for Economic Cooperation and 
Development2012. 
38. OECD. Indicators of Employment Protection: Organization for Economic Development and 
Coopearation2013. 
39. Suhrcke M, Stuckler D. Will the recession be bad for our health? It depends. Soc Sci Med. 
2012. 

http://www.oecd-ilibrary.org/economics/country-statistical-profile-poland_20752288-table-pol
http://www.oecd-ilibrary.org/economics/country-statistical-profile-poland_20752288-table-pol
http://www.uis.unesco.org/Education/Pages/international-standard-classification-of-education.aspx
http://www.uis.unesco.org/Education/Pages/international-standard-classification-of-education.aspx
http://www.oecd-ilibrary.org/social-issues-migration-health/gross-and-net-pension-replacement-rates_pens_rate-table-en
http://www.oecd-ilibrary.org/social-issues-migration-health/gross-and-net-pension-replacement-rates_pens_rate-table-en
http://www.oecd-ilibrary.org/social-issues-migration-health/gross-and-net-pension-replacement-rates_pens_rate-table-en


23 
 

 

Declarations 

 

Funding: Mauricio Avendano and Philipp Hessel are supported by a Starting 

Researcher grant from the European Research Council (ERC) (grant No 263684). 

Mauricio Avendano is additionally supported by National Institute of Ageing (grants 

R01AG037398 and R01AG040248) and the MacArthur Foundation Research 

Network on an Aging Society. 

 

Ethical approval: Ethical approval for this study was not required since it is entirely 

based on publicly available survey data collected on behalf of national 

governments. 

 

Competing interests: None.  



24 
 

Table 1. Summary statistics, EU-SILC data, ages 18+, 2006 -2010   

  Obs. %   Obs. %   Obs. % 

 
Greece 

 
Ireland 

 
Poland 

N 68,021 
 

41,266 
 

164,566 

Bad or very bad self-rated health 7,354 10.81  1,501 3.64  27,866 18.08 

Self-reported health 
        very good 32,341 47.55 

 
16,316 39.55 

 
22,578 14.65 

good 16,996 24.99 
 

16,285 39.48 
 

59,158 38.38 

fair 11,330 16.66 
 

7,147 17.33 
 

44,554 28.9 

bad 5,048 7.42 
 

1,222 2.96 
 

22,867 14.83 

very bad 2,306 3.39 
 

279 0.68 
 

4,999 3.24 

Age 
        18-24 6,107 8.98 

 
4,410 10.69 

 
22,640 13.76 

25-29 4,971 7.31 
 

2,304 5.58 
 

13,941 8.47 

30-34 5,314 7.81 
 

2,354 5.70 
 

13,103 7.96 

35-39 5,689 8.36 
 

2,875 6.97 
 

12,313 7.48 

40-44 5,927 8.71 
 

3,574 8.66 
 

12,613 7.66 

45-49 5,583 8.21 
 

3,702 8.97 
 

14,826 9.01 

50-54 5,512 8.10 
 

3,634 8.81 
 

16,815 10.22 

55-59 5,182 7.62 
 

3,715 9.00 
 

15,604 9.48 

60-64 5,144 7.56 
 

3,425 8.30 
 

11,590 7.04 

over 64 18,592 27.33 
 

11,273 27.32 
 

31,121 18.91 

Males 32,616 47.95 
 

19,626 47.56 
 

77,774 47.26 

Married 43,206 63.52 
 

22,213 53.83 
 

95,560 61.99 

Urbanization 
        Densely populated area 23,979 37.03 

 
11,677 32.93 

 
56,730 34.47 

Intermediate area 7,402 11.52 
 

10,237 28.87 
 

24,734 15.03 

Thinly populated area 33,062 51.45 
 

13,546 38.20 
 

83,102 50.5 

Educational level 
        Pre-primary 2,918 4.44 

 
           -    

  
3,170 2.06 

Primary 21,478 32.67 
 

11,508 28.48 
 

29,330 19 

Lower secondary 7,363 11.2 
 

7,155 17.71 
 

6,430 4.18 
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Upper secondary 19,569 29.77 
 

9,072 22.45 
 

88,403 57.49 

Post-secondary (non-tertiary) 2,734 4.16 
 

3,020 7.47 
 

6,071 3.95 

Tertiary education 11,674 17.76   9,657 23.90   20,484 13.32 
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Table 2. Odds Ratio (OR) and 95% Confidence Intervals (95%CI): Comparison of health levels 

before and during the crisis in Greece and Irelandα 

      
       Greece  Ireland 

 
2006/07/08 vs. 2009/10   2006/07 vs. 2008/09 

 
OR 95%CI 

 
OR 95%CI 

      
Dummy for crisis year(s) 1.060 (0.978 - 1.149) 

 
0.9220 (0.779 - 1.091) 

Observations 62,126   26,137 

α All models include controls for sex, age, education, marital status and degree of urbanization. 
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Table 3. Trends in poor-self rated health prior to the financial crisis: ‘Placebo’ Difference-in-Differences (DID) logistic 

regression-based Odds ratios (ORs) and 95% Confidence Interval (95%CI) before the financial crisis (2006–2007/08)α 

 

 Greece  Ireland 

 
2006/07 vs. 2008   2006 vs. 2007 

 
OR 95%CI 

 
OR 95%CI 

DID estimate (country of treatment x year(s)) 1.011 (0.885 - 1.156) 
 

0.890 (0.693 - 1.142) 

Dummy for country of treatment 0.300 (0.274 - 0.330) 
 

0.123 (0.106 - 0.142) 

Dummy for year 0.933 (0.885 - 0.983) 
 

0.964 (0.916 - 1.014) 

Observations 215,904   84,495 

α All models include controls for sex, age, education, marital status and degree of urbanization. 
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Table 4. Difference-in-differences (DID) logit regression-based Odds Ratio (OR) and 95% Confidence Interval 

(95%CI): change in self-rated health during the financial crisis in Greece and Ireland relative to Poland (control 

population)α 

 Greece  Ireland  

 
2006/07/08 vs. 2009/10   2006/07 vs. 2008/09 

 

 
OR 95%CI 

 
OR 95%CI 

 

       
DID estimate (country of treatment x 

crisis year(s)) 
1.216 (1.115 - 1.327) 

 
0.977 (0.817 - 1.168) 

 

Dummy for country of treatment 0.298 (0.282 - 0.315) 
 

0.115 (0.102 - 0.130) 
 

Dummy for crisis year(s) 0.870 (0.838 - 0.902) 
 

0.928 (0.894 - 0.965) 
 

Observations 215,904   160,437   

α All models include controls for sex, age, education, marital status and degree of urbanization. 
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APPENDIX Table 1. Overview of macroeconomic and demographic indicators in 

Greece, Ireland and Poland before the financial crisis (2007)α 

Indicator/Country Poland Ireland Greece 
    
GDP & inflation    
    
GDP per capita (PPP) 15.057 44.969 27.743 
Real GDP growth (%) 6.8 5.0 3.5 
Inflation (all items) (%) 2.4 4.9 2.9 
    
Economic structure (share of real value added as % of GDP) 
    
Agriculture, forestry, fishing 4.3 1.5 3.5 
Industry 24.4 21.7 12.7 
Finance, insurance, real estate, business 17.9 27.1 22.8 
    
Expenditure (% of GDP)    
    
Public expenditure on health 4.5 6.0 5.9 
Private expenditure on health 1.9 1.9 3.9 
Public social expenditure 19.7 16.7 21.6 
Public expenditure on pensions 10.6 3.6 12.1 
    
Employment    
    
Civilian labour force: males % of population 15-64 61.1 57.0 55.1 
Civilian labour force: females % of population 15-64 54.2 43.0 44.9 
Unemployment rate: total labour force (%) 9.6 4.7 8.3 
Long-term unemployment: total unemployed (%) 45.9 29.5 50.0 
Strictness of employment protection (index) 2.23 1.27 2.80 
    
Population & health    
    
Total population (in thousands) 38.116 4.357 11.193 
Life expectancy at birth 75.4 79.7 79.5 
    
α All data refer to the year 2007 and are derived from the Organization of Economic 
Cooperation and Development (OECD) Country statistical profiles: Key tables of OECD 
countries, URL: http://www.oecd-ilibrary.org/economics/country-statistical-profiles-key-
tables-from-oecd_20752288.  

http://www.oecd-ilibrary.org/economics/country-statistical-profiles-key-tables-from-oecd_20752288
http://www.oecd-ilibrary.org/economics/country-statistical-profiles-key-tables-from-oecd_20752288
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APPENDIX Table 2. Difference-in-differences (DID) ordered logit regression-based Odds Ratio (OR) and 95% Confidence 

Interval (95%CI): change in self-rated health after the financial crisis in Greece and Ireland relative to Poland (control 

population)α 

 Greece  Ireland 

 
2006/07/08 vs. 2009/10   2006/07 vs. 2008/09 

 
OR 95%CI 

 
OR 95%CI 

      
DID estimate (dummy for country of treatment x crisis 

year(s)) 
1.330 (1.258 - 1.407) 

 
1.168 (1.073 - 1.272) 

Dummy for country of treatment 0.107 (0.103 - 0.111) 
 

0.151 (0.142 - 0.161) 

Dummy for crisis year(s) 0.847 (0.828 - 0.866) 
 

0.874 (0.853 - 0.895) 

Observations 215,904   160,437 

α All models include controls for sex, age, education, marital status and degree of urbanization. 
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Figure 1. Probability of reporting poor self-rated health in Greece, Ireland and 

Poland (2006-2010)α 

 

αAdjusted by age and sex. 
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Figure 2. Odds ratio (OR) for the effect of financial crisis on health (DID estimates) 

by sub-groupsα 

 

α Difference-in-difference logistic regression-based odds ratios: trends in poor self-

rated health after the financial crisis in Greece (2006/07/08 vs. 2009/10) and 

Ireland (2006/07 vs. 2008/09) relative to Poland separately for different groups. 

Odds ratios are from a logistic regression that controls for age, sex, marital status, 

degree of urbanization and educational level. 
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