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Summary of main findingS

The financial crisis in Europe has posed major threats to health, but also some opportu-
nities. In Chapter 2, we trace the origins of the economic crisis in Europe and the early 
responses of governments, we examine the effects on health systems, and review the 
effects of previous economic downturns on health to predict the likely consequences 
of the present crisis. We then compare our predictions with available evidence on the 
effects of the crisis on health. There we find that while immediate rises in suicides and 
falls in road traffic deaths were anticipated, other consequences, such as HIV outbreaks, 
were not, and are better understood as products of state retrenchment. Greece, Spain, 
and Portugal adopted strict fiscal austerity; their economies continued to recede over 
the following years, and strain on their health-care systems increased. Suicides and out-
breaks of infectious diseases became more common, while budget cuts have restricted 
access to health care. By contrast, Iceland rejected austerity in a popular vote, and there 
the financial crisis seemed to have had few or no discernible effects on health. Although 
there are many potential differences between countries that could lead to confounding, 
our analysis suggests that, although recessions pose risks to health, the interaction of 
fiscal austerity with economic shocks and weak social protection was what ultimately 
escalated health and social crises in some European countries. Policy decisions about 
how to respond to economic crises had pronounced and unintended effects on public 
health, yet public health voices have remained largely silent during the economic crisis.

Chapter 3 then follows with an analysis on how recession affects employment of 
people in ill-health. Specifically, it looks at how healthy and unhealthy persons fared in 
labour markets during Europe’s 2008-2010 recessions and whether national differences 
in employment protection helped mitigate any relative disadvantage experienced by 
those in poor health. Two retrospective cohorts of persons employed at baseline were 
constructed from the European Statistics of Income and Living Conditions in 26 EU 
countries. The first comprised individuals followed between 2006 and 2008, n=46,085 
(pre-recession) and the second between 2008 and 2010, n =85,786 (during recession). 
We used multi-level (individual- and country-fixed effects) logistic regression models 
to assess the relationship (overall and disaggregated by gender) between recessions, 
unemployment, and health status, as well as any modifying effect of OECD employment 
protection indices measuring the strength of policies against dismissal and redundancy. 
Those with chronic illnesses and health limitations were disproportionately affected by 
the recession, respectively with a 1.5- and 2.5-fold greater risk of unemployment than 
healthy people during 2008-2010. During severe recessions (>7% fall in GDP), employ-
ment protection did not mitigate the risk of job loss (OR=1.06, 95% CI: 0.94-1.21). 
However, in countries experiencing milder recessions (<7% fall in GDP), each additional 
unit of employment protection reduced risk of job loss (OR=0.72, 95% CI: 0.58-0.90). 
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Before the recession, women with severe health limitations especially benefited, with 
additional reductions of 22% for each unit of employment protection (AOR female 
=0.78, 95% CI: 0.62-0.97), such that, at high levels, the difference in the risk of job loss 
between healthy and unhealthy women disappeared. Employment protection policies 
may counteract labour market inequalities between healthy and unhealthy people, but 
additional programmes are likely needed to protect vulnerable groups during severe 
recessions.

The most comprehensive overview of the early and mid-term effects of the 2008 fi-
nancial crisis in high income countries was compiled in a systematic narrative literature 
review in Chapter 4. It includes evidence published between January 2009 and July 2015 
and includes 122 studies. The review finds that the 2008 financial crisis had negative 
effects on mental health, including suicide, and to a varying extent on some non-
communicable and communicable diseases and access to care. Although unhealthy 
behaviours such as hazardous drinking and tobacco use appeared to decline during the 
crisis, there have been increases in some groups, typically those already at greatest risk. 
The health impact was greatest in countries that suffered the largest economic impact 
of the crisis or prolonged austerity. It concludes that the Great Recession in high-income 
countries has had mixed impacts on health. They were worse when economic impacts 
had been more severe, prolonged austerity measures had been implemented, and there 
had been pre-existing problems of substance use among vulnerable groups.

Chapter 5 asks if the global financial crisis and its aftermath impacted upon the 
performance of health systems in Europe. It investigates trends in amenable and other 
mortality in the EU since 2000 across 28 EU countries using Joinpoint regression, a pack-
age designed to identify regression discontinuities. It finds that amenable and other 
causes of mortality have declined in the EU since 2000, albeit faster for amenable mor-
tality. There were increases in amenable mortality following the global financial crisis 
for females in Estonia (-4.53 annual percentage change (APC) in 2005-2012 to 0.03 APC 
in 2012-2014) and Slovenia (4.22 APC in 2000-2013 to 0.73 in 2013-15) as well as males 
and females in Greece (males: -2.93 APC in 2000-2010 to 0.01 APC in 2010-2013; females: 
-3.48 APC in 2000-2010 to 0.06 APC in 2010-2013). Other mortality continued to decline 
for these populations. Increases in deaths from infectious diseases before and after the 
crisis played a substantial part in reversals in Estonia, Slovenia and Greece. It concludes 
that amenable mortality rose in Greece and, among females in Estonia and Slovenia, 
while in most countries, trends in amenable mortality rates appeared to be unaffected 
by the crisis.

The second part of this thesis deals with specific countries where the crisis has been 
more pronounced. Chapters 6.1 and 6.2 focus on Greece. Greece’s economic crisis has 
deepened since it was bailed out by the international community in 2010. The coun-
try underwent the sixth consecutive year of economic contraction in 2013, with its 
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economy shrinking by 20% between 2008 and 2012, and little or no growth thereafter. 
Unemployment has more than tripled, from 7.7% in 2008 to 24.3% in 2012, and long-
term unemployment reached 14.4%. First, the chapters explore the background to the 
crisis, assess how austerity measures have affected the health of the Greek population 
and their access to public health services, and examine the political response to the 
mounting evidence of a Greek public health tragedy. Second, they analyse EU-SILC data 
to show that the proportion of individuals on low incomes reporting unmet medical 
need due to cost doubled from 7% in 2008 to 13.9 % in 2013, while the relative gap 
in access to care between the richest and poorest population groups increased almost 
ten-fold. In addition, austerity cuts have affected other vulnerable groups, such as un-
documented migrants and injecting drug users. The study concludes that while steps 
have been taken to attempt to mitigate the impact of austerity, to adequately address 
the growing health gap would require persistent efforts by the country’s leadership for 
years to come.

Although Portugal has also been deeply affected by the global financial crisis, the im-
pact of the recession and subsequent austerity on health and health care has attracted 
relatively little attention in research. Chapter 7 used several sources of data, including 
the EU-SILC, which tracks unmet medical need during the recession and also before and 
after the Troika’s austerity package. This showed that the odds of respondents reporting 
having an unmet medical need more than doubled between 2010 and 2012 (OR = 2.41, 
95% CI 2.01–2.89) in Portugal, with the greatest impact on those in employment, fol-
lowed by the unemployed, retired, and other economically inactive groups. The reasons 
for not seeking care involved a combination of factors, with a 68% higher odds of citing 
financial barriers (OR = 1.68, 95% CI 1.32–2.12), more than twice the odds of citing wait-
ing times and inability to take time off work or family responsibilities (OR 2.18, 95%CI 
1.20–3.98), and a huge increase in reporting delaying care in the hope that the problem 
would resolve on its own (OR = 13.98, 95% CI 6.51–30.02). Individual-level studies from 
Portugal also suggest that co-payments at primary and hospital level are having a nega-
tive effect on the most vulnerable living in disadvantaged areas, and that health care 
professionals have concerns about the impact of recession and subsequent austerity 
measures on the quality of care provided. The Portuguese government no longer needs 
external assistance, but these findings suggest that measures are now needed to miti-
gate the damage incurred by the crisis and austerity.

Chapters 8.1 and 8.2 then focus on the Baltic States. In 2009, brief but deep economic 
crises profoundly affected Estonia, Latvia and Lithuania. In response, all three countries 
adopted severe austerity measures with the shared goal of containing rising deficits, but 
employing different methods. In Chapter 8.1 the impact of the economic crisis and post-
crisis austerity measures on health systems and access to medical services in the three 
countries was analysed using the EU-SILC data on unmet medical need in 2005–2012, 
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applying log-binomial regression to calculate the risk of unmet medical need in the pre- 
and post- crisis period. Between 2009 and 2012, unmet need has increased significantly 
in Latvia (OR: 1.24, 95% confidence interval (CI): 1.15–1.34) and Estonia (OR: 1.98, 95% CI: 
1.72–2.27), but not Lithuania (OR: 0.84. 95% CI: 0.69–1.04). The main drivers of increased 
unmet need were inability to afford care in Latvia and long waiting lists in Estonia. The 
chapter concludes that the impact of the crisis on access to care in the three countries 
varied, as did the austerity measures affecting their health systems. Estonia and Latvia 
experienced worsening access to care, largely exacerbating already existing barriers. 
The example of Lithuania suggested that deterioration in access is not inevitable, once 
health policies prioritise maintenance and availability of existing services, or if there is 
room for reducing existing inefficiencies. Moreover, better financial preparedness of 
health systems in Estonia and Lithuania provided some protection of the population from 
increasing unmet need due to the rising cost of medical care. Chapter 8.2 also focusses 
on Lithuania. Its health system was not properly prepared for the crisis because of the 
pre-existing inefficiencies in the inpatient sector and with primary health being limited 
in its role in providing appropriate curative and preventive services in the community. 
At the same time, Lithuania’s health financing model, based on a single purchaser, with 
a mix of statutory health insurance revenue sources, and a counter-cyclical mechanism, 
offered a degree of protection as public financing for health care was affected much less 
than the economy in general.

What thiS theSiS addS

This thesis presents a large body of evidence on the impact of the financial crisis on 
population health in Europe. The resulting economic recessions affected health system 
financing and investment priorities, thereby also having a profound effect on health 
systems, especially in countries where austerity measures were implemented.

Aim: Assess the consequences of the economic crisis of 2008 for population health
Chapter 2 shows that it could have been predicted that a financial crisis would af-

fect population health even before the start of the Global Financial Crisis. Initially this 
was limited to work by health economists, such as Ruhm, who found a counter-cyclical 
relationship between economy and health [1, 2]. But as early as 2009, the evidence that 
large scale crises affected population health adversely emerged, suggesting that, in con-
trast, economic shocks present a large risk to population health, but there are measures 
which could mitigate the negative impact [3].

Five years into the crisis, the evidence of the impact on population health in specific 
countries was clearly discernible. The literature review (Chapter 4) details the particularly 
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negative impact of the crisis on mental health, including suicide, across multiple coun-
tries. More specifically, all available evidence shows worsening in at least one indicator 
of mental health during the recession. Housing insecurity, loss of income, including 
benefits, and unemployment were significant predictors of deterioration in mental 
health state in general, and more specifically in reporting symptoms of depression and 
anxiety. At the same time studies revealed some protective factors that mitigated the 
negative impact on mental health: high social capital, high levels of interpersonal and 
institutional trust.

The suicide rate has been a particularly sensitive indicator of economic and social 
changes. Showing substantial rises during the Great Depression in the USA in 1930s[4], 
and after the collapse of the Soviet Union in 1990s[5], it has also taken its toll in the 
Global Financial Crisis (see Chapter 2 and 4). The rise during the last of these was pre-
dicted early[3] and monitored closely[6-9], with public health academics consistently 
calling for introduction of measures to protect people from falling into a state of des-
peration [10]. The measures that mitigate the impact of recession on suicide include 
rises in social spending in general, and spending on employment protection policies 
in particular[11]. More recent evidence from the economic crisis in 2008 shows that EU 
countries that have higher spending (above 135 US dollars per person per year on ac-
tive labour market measures) have smaller increases in suicide during periods of rising 
unemployment compared to countries that spend less [12]. However, lack of attention 
at the governmental level persisted until the international press highlighted the link 
between suicides and the economic crisis, using personal stories from countries with 
traditionally low levels of suicide, such as Greece, Spain and Italy[13, 14].

Apart from mortality from suicides, few other causes of death have been directly 
linked to recession, at least in the short term. Deaths from road traffic injuries have 
fallen – something that was also predicted using existing evidence[6] and confirmed by 
the literature review (Chapter 4), as well as by more recent studies [15, 16], which show 
that the reduction in road traffic deaths is largely due to reduction in high-risk driving 
(e.g. speeding, young drivers). Other mortality data have shown that in some countries 
the decline in amenable causes of death has been slow or even reversed since 2008 
(see Chapter 5), with Greece being the only country consistently displaying a substantial 
negative impact of the recession. At the same time, studies show that in Greece the rate 
of decline in all-cause mortality has slowed [17], while in Spain, on the other hand, it has 
sped up [18] after the onset of the crisis. These trends, however, have to be interpreted 
against a background of a complex interaction of multiple factors, including recession 
itself, its possible lag effects, accompanying austerity in the healthcare system, and any 
impact on access to care, as well as the stage of epidemiological transition, with popula-
tion age and morbidity profiles changing faster than health systems can adapt to deliver 
effective and quality care.
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Beyond mortality, there was a negative impact on communicable and non-commu-
nicable disease as well as access to care in countries which introduced austerity to the 
health sector, particularly in Greece (see Chapter 4 and Chapter 6.1). The rise in HIV and 
TB in Greece, as well as rise in unmet medical need in several other countries, reflected 
the challenge that recession poses to health systems if they are to respond to the conse-
quences of the crisis effectively.

The crisis has also put child health at risk. While most evidence comes from Greece, 
a recent analysis based on the Growing Up in Ireland Infant Cohort Study showed that 
reduction in welfare benefits and in parent’s working hours, as well as difficulty affording 
basics, was associated with adverse and potentially long-lasting child health outcomes.
[19]

The impact on risky behaviours, such as smoking and alcohol consumption, has been 
largely two-fold (Chapter 4). While population surveys in several countries showed an 
overall reduction in alcohol consumption during recessions, there were groups that 
assumed a greater risk (heavy- or binge- drinkers, people in ill-health, the unemployed). 
Similarly, overall smoking rates decreased across many countries, but in some unem-
ployment was a greater predictor of smoking during the recession than before it.

The body of evidence points to a number of groups who are particularly vulnerable 
to the effects of the crisis on health. Those are people who lose jobs or income, those 
facing large personal debts or housing insecurity, those relying on social benefits and 
seeing reduction in their income due to austerity measures, as well as already socially 
vulnerable groups such as homeless people, drug users, the refugees. At a time of eco-
nomic crisis, these comprise large and often overlapping population groups, whose 
health needs stretch beyond the remits of the healthcare systems.

Thus Chapter 3 provides an example of the mitigating role of employment protection 
policies for people who experience health problems. Disabled people, as well as those 
suffering from chronic conditions were at substantially greater risk of losing their jobs 
during recessions compared to healthy people in countries experiencing a severe drop 
in GDP. In countries where the crisis was less severe, higher levels of employment protec-
tion reduced the risk of job loss among unhealthy people. At the same time, evidence 
shows that health is a sector where government spending boosts the national economy, 
at least in the short-term.[20] Therefore the argument of investing in health is not only 
on a humanistic and social basis, but also on economic grounds.

Overall, this thesis shows that, to date, the short-term impact of the recession on health 
has largely been negative and manifested in worsening mental health, including suicide, 
as well as in increasing unmet healthcare need. The negative impact of rising suicide 
rates on overall mortality is partially off-set by falling deaths from road traffic injuries. 
One major positive effect of the recession – manifesting in reductions in exposure to 
certain risky behaviours in the general population – takes years to translate into changes 
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in mortality, and often coincides with other drivers of health, and is, therefore, extremely 
difficult, if not impossible, to quantify. Of course, we also do not need a recession to 
reduce smoking and alcohol consumption: behaviour-related ill-health is preventable 
through effective inter-sectoral policies which aim to protect population health, such as 
tobacco and alcohol control measures. Therefore, changes in all-cause mortality coincid-
ing with recessions need to be interpreted in the context of wider epidemiological and 
health systems changes. Changes in amenable mortality, on the other hand, especially 
those pointing to reversals in longstanding declining trends, are a cause for concern, but 
further study using disaggregated data is necessary to establish whether deterioration 
in health could be the result of worsening of access to or quality of care during the crisis.

Aim: Assess the impact of the crisis on health systems, and identify responses that 
help countries to maintain stability and promote resilience

Reports of the aftermath of the crisis, cited in the introduction to this thesis, have 
shown that high level policy makers in some countries, and internationally, have been 
driven by ideological rather than economic arguments. Moreover, they have often failed 
to protect the health sector, with their efforts to constrain spending sometimes being 
at a cost to population health. In some countries, such as Greece, Ireland Portugal, 
Latvia, the pressure came from international organisations. As shown in Chapter 2, the 
approach to the health sector in Greece and Portugal was particularly influenced by 
the Troika, which not only did not allow the countries to invest in health, but severely 
diminished the ability of health systems to respond to the existing needs of the popula-
tion by placing severe time and budget limitations.

Most countries, however, relied on their health systems being prepared to withstand 
the increase in demand coupled with fiscal pressures. The study on how health systems 
responded to the crisis, presented in Chapter 2 and updated in Thomson et al [21] out-
lines three key areas experiencing changes (health system funding, health coverage and 
health service delivery) and presents a range of policy responses seen across Europe.

Health systems in virtually all countries of the EU have felt the crisis – but to a varying 
extent. For example, in France, Germany, Sweden, Austria, Malta, Belgium and Poland, 
the growth in per capita spending has slowed markedly between 2008 and 2012, 
compared to 2007-2008, but always exceeded at least 1% year on year growth. In some 
others (UK, the Netherlands, Finland, Slovakia) growth has almost halted – to below 1%. 
The rest of the EU countries experienced a decrease in spending at least once over the 
five-year period, with several of them (notably Ireland, Portugal, Latvia, Greece, Croatia) 
seeing cuts of more than 10% in at least one year.[21]

The data from the survey presented in Chapter 2 and updated in Maresso et al [22] 
demonstrate how the approach to fiscal constraint can vary in different national settings. 
First, where health budgets are derived from social health insurance, which depends on 
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employment contributions, the existence of countercyclical mechanisms (e.g. Lithuania) 
and financial reserves (e.g. Estonia, Czech Republic) can provide additional funding to 
cushion the impact of the fall in social health insurance contributions. Second, the gap in 
financing can also be covered through deficit financing (e.g. Portugal) as well as increas-
ing government budget transfers (e.g. Germany). Third, a number of measures, such 
as changes to social health insurance contributions (e.g. increase in rates or ceilings, 
enforcing revenue collection, earmarking taxes) can provide a degree of protection. 
However, in order to safeguard health budgets effectively, some of these measures need 
to be in place by the time of the onset of the crisis, as they require long-term measures.

Health coverage across the EU member states is nearly universal, however the eco-
nomic crisis has put this achievement under considerable strain in some of the worst-
affected countries. While the unintended consequence of a rise in employment resulted 
in the loss of comprehensive health coverage for over two million people in Greece 
(see Chapter 6.2), countries like Spain, the Czech Republic, Ireland, Cyprus and Slovenia 
specifically excluded population groups (based on income or residence status) to find 
short term savings from reducing entitlement to health services.[21] In Spain, legislation 
introduced through a royal decree (thus bypassing the Parliament) has shifted the cover-
age from universal to employment-based, thus revoking access to publicly funded care 
for hundreds of thousands of undocumented migrants (with limited exemptions, such 
as emergency, maternity and paediatric care). The decentralised nature of the Spanish 
administration meant that some regions sought to limit the effects of the decree, while 
others applied it in full, leading to large differences in access to healthcare among un-
documented migrants.[23] At the same time, many European countries took measures 
to protect access to the most vulnerable groups, e.g. the long-term unemployed in 
Estonia, children from low-income families in Austria).

In respect to services included in the publicly-financed benefits package, there were 
few changes directly related to the crisis, mostly relating to pharmaceuticals. However, 
the crisis was seen as an opportunity to redefine the minimum benefits package in 
Greece and Portugal, and encouraged progress in making changes to the scope of 
publicly provided services informed by systematic Health Technology Assessment (HTA) 
mechanisms.

In contrast to population coverage and scope of services, the area of financial pro-
tection experienced wide-spread changes across the EU, including both expansion 
and reduction of user charges. At the time of the economic crisis, faced with growing 
demand for services, an increase in user fees was seen by some policy makers as means 
to compensate for shrinking public budgets while, at the same time, deterring excess 
use of services. Often the same countries had decreased user charges in other areas 
and/or strengthened financial protection for specific vulnerable groups. For example, in 
Greece user charges were increased in primary, outpatient and inpatient care, but low-
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ered for some diagnostic tests; in Portugal user charges in primary care were increased, 
but exemptions from user charges were expanded. However, available evidence on 
application of user charges highlights the complexity of the right policy design: if user 
charges are to be implemented, and the evidence in support of them is extremely weak, 
then they should be applied selectively, using a value-based approach, and avoiding 
placing unfair burden and penalty on patients. At the same time, such policy needs to 
incorporate strong measures of financial protection for people on lower incomes and 
regular service users (e.g. chronic patients).

Changes to health service delivery (including planning and purchasing) in response 
to the crisis were often related to the pre-existing drive for increasing efficiency in the 
health system. Complex cost-saving measures, such as changes to provider payments, 
greater use of HTA to inform service delivery, and re-adjusting skill-mix were often over-
shadowed by simpler budget cuts (largely administrative and on investment, but also to 
public health programmes, primary and secondary care services), as well as reduction in 
spending on workforce (through lowering wages or staff numbers).

The crisis was seen as opportunity for many countries to reduce pharmaceutical 
costs, particularly in Eastern European countries, where pre-crisis pharmaceutical ex-
penditure growth was faster.[24] The introduction of cost-containment measures with 
rapid effects was therefore necessary. Responses included price reductions, internal 
and external reference pricing, price-volume, budget impact and other risk-sharing 
agreements. Other measures seeking to bring savings in the long-term were related to 
shift towards evidence-based delivery and involved changes to prescribing (guidelines, 
monitoring, e-prescribing, prescribing by international non-proprietary name), as well 
as an emphasis on generic substitution. However, there were cases where reforms either 
did not achieve the expected effect in terms of the scale of savings (e.g. Ireland), or had 
a negative impact on access to medicines as a result of product withdrawals from the 
market (e.g. Greece), increased parallel exports (Greece and Romania), and pharmacy 
closures (Portugal).

At this stage the evidence on how the impact of the crisis on health systems translates 
into the impact on population health outcomes is scarce. In Chapter 5 this is analysed 
using amenable mortality - one of the key measures of health systems performance. 
Overall amenable mortality trends in Europe continue to decline, although there is 
evidence that the scope for further improvement in terms of mortality is diminish-
ing, especially in countries with already very low rates.[25] Nevertheless, the analysis 
in Chapter 5 shows that health systems in high-income countries largely managed to 
absorb the economic shock and redistribute available resources in a way that the quality 
and effectiveness of care, as measured by amenable mortality, was not affected. Greece, 
however, here too stood out as a notable exception, as amenable mortality rates have 
increased in recent years.
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The crisis did not affect European countries equally, nor were their health systems 
equally well-prepared to withstand its effects. The shock presented by the economic 
crisis highlighted several areas where health system resilience was lacking.[21, 26] First, 
the health system needs to be adequately funded, as cuts made to already underfunded 
systems increase further strain on healthcare resources, jeopardizing access to and qual-
ity of services. Second, comprehensive health coverage and low levels of out-of-pocket 
payments are also a pre-requisite in health systems’ ability to absorb shocks, as economic 
crises tend to exacerbate gaps in coverage, particularly within the most vulnerable groups. 
Third, countercyclical mechanisms (e.g. built-in formulas to stabilise revenue within health 
and social welfare budgets accounting for economic fluctuations) and the ability to ac-
cumulate reserves provide additional, albeit short-term, capacity to maintain spending. 
Fourth, information about cost-effectiveness of different healthcare services is crucial in 
providing the evidence for decision making in relation to defining and financing benefits 
package and service provision. Fifth, expertise in areas, which need to and can be reformed 
effectively is important when tackling relevant areas where efficiency can be improved 
instead of producing savings by adopting cuts across the board. Finally, the role of political 
factors – the will and ability to tackle areas of inefficiency, and the capacity to mobilise 
revenues for the health sector – is key in ensuring the implementation of changes.

The first three above mentioned areas build adequate, equitable and stable founda-
tions within a health system. They establish predictability of financial flows, sufficient 
level of resources, and promote equitable service provision as well as ensuring financial 
protection for the most vulnerable groups. These are the areas that can and need to 
be continuously strengthened in times preceding the crisis. The fourth and fifth areas 
relate to choices and decisions that are made in response to the crisis. For example, 
saving (or cuts) made in the wrong areas can be counterproductive if they result in cost-
increasing substitution or increased access barriers (e.g. patients going to accident and 
emergency department instead of primary care). In addition, non-selective cuts may 
lead to reduction in provision (e.g. smaller scope of services or fewer staff ), which in turn 
only increases pressures on the system at a time of rising demand. At the same time, 
making savings can produce efficiency gains (e.g. through better procurement or cost-
reducing substitutions), but this requires knowledge and expertise. However adequate 
and targeted financing, even during times of fiscal constraints, can deliver long-term 
efficiency gains through investment in public health and prevention programmes, 
shifting services out of hospital settings, introducing HTA and eHealth, strengthening 
planning and procurement mechanisms, and making changes to skill mix.[21]

From a health policy perspective, the differing country responses demonstrated 
that there are options. Where the right mechanisms are in place, health spending does 
not need to fall, and where it falls, cuts can be targeted towards services with least 
cost-effectiveness. However, the availability of these options depends on initial health 
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systems design, absence of gaps, ability to mobilise resources, expertise, and political 
will. Box 1 examines in further detail experiences in and responses by governments in 
Greece, Portugal, Estonia, Latvia and Lithuania.

Box 1. Country cases – learning from successes and failures
Experiences from Greece, Portugal and the Baltic States described in Part II of this thesis offer valuable lessons 
drawing on the countries’ response to the crisis.
The cases of Greece and Portugal examine in detail the pressures on health system, including that of 
international lenders. Greece and Portugal entered economic adjustment with the view that the bailout 
process will be painful in the short-term, but soon would lead to economic recovery. Instead, recessions in 
both countries were much deeper and longer than expected [27], [28]. It is clear now that the economic 
burden underpinning the EAPs in Portugal and Greece was underestimated, and this has further been 
confirmed by the IMF correction of its fiscal multipliers.[29] Despite that recognition, the demands to carry out 
deep and fast reforms in healthcare remained in place. Chapters 6.1, 6.2 and 7 show the unmet need due to 
cost both in Greece and Portugal has risen markedly, indicating that the ongoing reforms have failed to protect 
people from facing increasing barriers to accessing care, despite the declarative measures to ensure access for 
vulnerable groups.
Greece has been a particularly notable case, as a weakened and systemically underfunded health 
system struggles to meet growing population health needs, exacerbated by prolonged periods of high 
unemployment and loss of income, as well as the refugee crisis. The arbitrary cuts to health funding 
immediately highlighted the weakest points – lack of comprehensive health coverage and weaknesses of 
communicable disease control (Chapter 6.1). A focus on steep reduction of pharmaceutical spending lead to 
interruptions with drug supplies and the need for patients to pay for medicines out of pocket. More recent 
evidence documents the decline in patient-reported quality of care [30]. Similarly, in Portugal, the rise in 
unmet need due to cost is a consequence of the shift of financial burden of care to patients. Despite widening 
of the population groups exempt from out-of-pocket payments, the rise in user charges across primary and 
specialist care has a prohibitive effect on patients [31].
It is important to note, however, that both the Greek and Portuguese health systems were facing major 
challenges even before the crisis. In the former, these included fragmentation, high out-of-pocket payments, 
large inefficiencies, and extremely weak primary care.[32] The crisis, including through the conditions of the EAPs, 
have forced Greece to centralise its social health insurance, introduce information and management systems 
and improve monitoring, transform provider payment mechanism and reduce pharmaceutical spending [33]. 
In August 2016 key legislation was introduced to provide health coverage for 2.5 million people who lost it 
through unemployment. While primary care is still lacking, first steps are being made in forming primary care 
networks under regional authorities. However the key issue – that of adequate funding, remains unresolved [34]. 
Portugal experienced similar challenges before the crisis, including inefficiencies, particularly due to high reliance 
of specialist care, high pharmaceutical expenditure as well as imbalances in human resource distribution[35]. 
The EAPs focus on containing pharmaceutical expenditure was largely successful and enabled Portugal to 
reduce spending on drugs [36]. Other achievements included addressing long-standing health system debts, 
commitment to strengthen primary care and implementing modern information systems. [31]
At the opposite end of Europe – in the Baltic States – the impact of the economic crisis in 2008 and 2009 was 
also devastating – with a sharp drop in GDP of 15-20% over one to two years[37]. Despite many similarities in 
economic development prior to the crisis, the health systems of Estonia, Latvia and Lithuania were affected 
differently. In 2008-2010 public expenditure on health per capita fell by 20% in Latvia, but by 7% in Lithuania 
and by 6% in Estonia.[21] The drop in spending in Estonia and Lithuania have been cushioned by accumulated 
reserves in the former and counter-cyclical social health insurance funding formulae in the latter, while in 
Latvia the health sector faced disproportionate cuts[22]. Chapter 8.1 shows the rise in unmet need in Estonia 
and Latvia during the crisis, but not Lithuania. Notably, of the three countries Lithuania was the only one, 
which pledged to protect access to healthcare as part of the response (see Chapter 8.2). Latvia, on the contrary, 
introduced series of measures, including a sharp rise in user fees, to compensate for the loss of public funding. 
Estonia found a third way, whereby it prioritised specific programmes as well as introduced rationing by 
extending waiting times. It is not surprising, therefore, that in immediate aftermath population survey shows 
rise in unmet need due to cost in Latvia, and due to waiting times in Estonia.

General discussion 13



StrengthS and WeakneSSeS

In addition to its strengths, such as the coverage of a wide range of European countries, 
this thesis also has a number of weaknesses. First, as it has been demonstrated in many 
studies examining the impact of the crisis on mortality, it is hard to establish a causal 
relationship between the economic cycle and mortality, without factoring in the epide-
miological transition, health sector capabilities, and lag effects of behavioural factors. 
Second, while it has been highlighted that some population groups are more vulnerable 
to the effects of the crisis, these groups can vary by country, and can often be hidden in 
the overall statistics used in this thesis. Third, due to lack of data some major effects of 
the crisis on health are difficult to establish. This is particularly true for morbidity and care 
seeking. Thus, suicide often becomes a proxy for mental health and self-reported unmet 
healthcare need becomes a proxy for difficulties in accessing care. Fourth, EU-SILC data, 
particularly its health component, were used to assess the impact of the crisis on health 
and access to care. The survey itself is subject to the usual limitations of a population 
survey, such as self-reporting, representativeness, data quality and completeness, [38] 
while a proxy of unmet need for medical examination was used to measure barriers to 
accessing care. The latter is a measure particularly vulnerable to miss-interpretation as 
it can only capture perceived unmet need. However, the follow-up question allow to 
distinguish between health system-related barriers (such as cost, waiting time or travel 
distance) and person-related factors (such as delay in seeking care, lack of time, fear and 
others).

To counteract many of these challenges, this thesis employs detailed country case 
studies. This enables one to examine specific country contexts and explore various 
health indicators which are more relevant for countries most affected by the crisis. In 
addition, in the interpretation of findings I distinguish the impact of the recession on 
health from the impact of the recession on health systems, as these two key mechanisms 
interacting together ultimately determine whether population health has been affected.

ConCluSionS and impliCationS for poliCy and reSearCh

This thesis shows that the impact of an economic crisis on health can be substantial, 
especially if it is exacerbated by severe austerity measures. The implications of recession, 
such as unemployment and loss of income, on individuals themselves had a largely nega-
tive impact on health, particularly mental health, across multiple countries. Depression, 
anxiety, and suicide have increased, while changes in other indicators of health status 
vary across countries and depend on the population group studied. Inequalities tend to 
exacerbate as those who are unemployed, experiencing income or housing insecurity, 
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or people already in ill-health are more sensitive to effects of recession. Effects on health 
tend to be worse when economic impacts are more severe, prolonged austerity mea-
sures are implemented, and there are pre-existing problems of substance use among 
vulnerable groups.

On the positive side, smoking and alcohol consumption, as well as deaths from road 
traffic injuries have reduced among the general population, as predicted. However 
vulnerable groups (e.g. heavy drinkers, the unemployed) experienced deterioration in 
risk behaviours.

Responses of health systems in European countries varied, with some demonstrat-
ing how health sectors can build resilience to withstand economic shocks. The key 
factors included adequate financing and coverage, low out of pocket payments, use of 
knowledge and expertise as well as HTA to make investment choices based on cost-
effectiveness, as well as political will.

Access to care has worsened in some countries in Europe. However, in general, health 
systems managed to withstand the temporary fall in public expenditure on health 
without major effects on quality and timeliness of services. Many countries adapted by 
targeting well-known areas in improving efficiency, while some increased the financial 
burden for patients by raising user fees. Few countries reduced health insurance cover-
age, but some did so explicitly in response to the crisis (e.g. Spain), whereas in Greece 
this was due to underlying weakness in the health insurance system. At the same time, 
several countries attempted to protect the most vulnerable groups by expanding exist-
ing exemption groups. In several countries the impact of cuts on health system was 
cushioned by existing counter-cyclical mechanisms and savings.

Greece became the most notable case, where the economic crisis has brought out 
major challenges to both population health and the Greek health system. In addition, 
lack of action on critical aspects of care, such as communicable disease prevention, 
mental health strengthening, availability of good quality primary care and timely access 
to specialist services and pharmaceuticals produced major challenges to population 
health status.

This analysis of effects and responses to the financial crisis demonstrates that policy 
makers have choices. First, it is important to focus on building right financial mechanisms 
which enable health systems to withstand recessions. Those involve counter-cyclical 
funding formulas, accumulating reserves, having ability to mobilise funding. Second, 
maintaining adequate workforce and infrastructure are crucial to cope with increasing 
demand. Third, a crisis exacerbates vulnerabilities and inequalities, therefore it is impor-
tant to ensure access to services for most vulnerable groups. Fourth, before implement-
ing austerity, short-term savings need to be weighed against long-term priorities and 
informed by evidence.
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In many countries the crisis was used as an opportunity to introduce changes that 
were long-planned but never implemented due to lack of political will or support. While 
in some cases this was a trigger to address major underlying health system weaknesses 
(e.g. inefficiency, fragmentation), the process of implementation requires adequate time 
frames, financial and workforce capacity, information and consistent political support. 
Moreover, the changes need to be in line with national goals, values and priorities, and 
communicated in a transparent way. Finally, tackling the impact on population health 
during the crisis requires a multi-sectoral approach, as much of the underlying factors 
are beyond the control of a health system.

This thesis presents the short-and mid-term impacts of the economic crisis in the 
countries most affected. Future research could focus on the effects of the long-term aus-
terity measures on population health, as well as on quality of and access to healthcare.

It is also important to note the wider potential impact of the financial crisis on global 
health. Political ideologies used the crisis as a pretext to shrink the role of the state and 
impose austerity. Poverty, inequality, and disfranchisement of large population groups 
in the crisis aftermath triggered the rise of a far-right ideology across Europe [39]. While 
there is no certainty on the full extent of the role of the recession in such global events 
as the Arab spring in the Middle-East [40], Brexit in Europe [41], or electoral losses of the 
Democratic Party in the United States [42], it is clear that these events keep affecting 
population health profoundly across the world through Syrian conflict, dismantling of 
core European values, and loss of financial and political support of the key player – the 
US – in areas such as climate change, maternal and child health. Therefore now, ten 
years from the start of the crisis, it is time to look back, learn the lesson and ensure 
that mechanisms to protect people from the devastating consequences of decisions to 
implement austerity are in place.
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Summary

The Financial Crisis that arose in 2008, spreading to affect almost all parts of the world, 
was the result of a range of deeply-rooted economic developments, including deregula-
tion of the financial sector, creation of incentives encouraging excessive risk-taking, and 
accumulation of risky assets by banks. The damage to the world economy was enormous, 
and the total cost is incalculable. The Gross Domestic Product (GDP) of the European 
Union (EU) fell by 4.3% in 2009, with a second dip of 0.4% in 2012. Under pressure from 
major international organisations including the International Monetary Fund (IMF), the 
European Union, and the European Central Bank, many European countries adopted 
austerity measures. Economic shocks on this scale and depth had profound impacts on 
national, including health systems, budgets. There were a number of countries in the EU 
where the crisis had a much more profound impact on the economy. Economies of those 
in the Baltic region – Estonia, Latvia and Lithuania have managed to recover quickly. 
Others, including Greece and Portugal, had to be bailed out by international lenders 
under their conditions.

European countries offer a unique opportunity to study the effects of the financial 
crisis. They are united by similar values and cultures; prior to the crisis they were in 
similar economic situations, and as members of the European Union, they are subject 
to the same supra-national legal and regulatory systems. Yet their health policies re-
main largely a matter of national responsibility, as governments retain competence for 
organisational structures, governance arrangements and levels and modes of funding 
and coverage. These differences mean that they vary in their ability to withstand shocks, 
such as an economic crisis. The specific aims of the thesis are as follows: to assess the 
consequences of the economic crisis of 2008 for population health; to assess the impact 
of the crisis on health systems and identify responses that help countries to maintain 
stability and promote resilience.

This thesis is a compilation of scientific reports united by the common theme of the 
impact of the financial crisis, recession, and austerity policies on population health and 
health systems. It provides an overview of existing literature as well as original analyses 
of health sector policies, population surveys and mortality data in selected European 
countries. The core of this dissertation consists of two parts. Part I consists of four chap-
ters, focussing on the general impact of the crisis across Europe. Chapter 2 provides 
the background to the financial crisis, a review of literature on the association between 
recessions and health, presents initial responses of countries within the WHO European 
Region, and outlines the content of the Economic Adjustment Programmes in Greece 
and Portugal. Chapter 3 is an analysis of longitudinal data, asking whether employment 
protection policies played a mitigating role, allowing people in ill health to remain 
employed during the recession. Chapter 4 is a narrative literature review on the effects 
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of the crisis on health in selected countries up to 2015. Chapter 5 is a time series analysis 
of amenable mortality data across Europe, asking whether trends have changed with 
the onset of the crisis. Part II contains country-specific studies, from Greece, Portugal 
and the Baltic States (Lithuania, Latvia and Estonia). This part highlights their differing 
circumstances, while analysing the impact of specific policies on population health and 
health systems. Finally, a general discussion of the findings from papers presented in 
this volume will summarise the lessons learned and will present policy options.

I find that the financial crisis in Europe has posed major threats to health, but also some 
opportunities. Although recessions pose risks to health, the interaction of fiscal auster-
ity with economic shocks and weak social protection was what ultimately escalated 
health and social crises in some European countries. Overall, the short-term impact of 
the recession on health has largely been negative and manifested in worsening mental 
health, including suicide, as well as in increasing unmet healthcare need. The negative 
impact of rising suicide rates on overall mortality is partially off-set by falling deaths 
from road traffic injuries. One major positive effect of the recession – manifesting in re-
ductions in exposure to certain risky behaviours in the general population – takes years 
to translate into changes in mortality, and often coincides with other drivers of health, 
and is, therefore, extremely difficult, if not impossible, to quantify. Of course, we also do 
not need a recession to reduce smoking and alcohol consumption: behaviour-related 
ill-health is preventable through effective inter-sectoral policies which aim to protect 
population health, such as tobacco and alcohol control measures. Therefore, changes in 
all-cause mortality coinciding with recessions need to be interpreted in the context of 
wider epidemiological and health systems changes. Changes in amenable mortality, on 
the other hand, especially those pointing to reversals in longstanding declining trends, 
are a cause for concern, as they may indicate worsening of access to or quality of care 
during the crisis.

The crisis did not affect European countries equally, nor were their health systems 
equally well-prepared to withstand its effects. Greece became the most notable case, 
where the economic crisis has brought out major challenges to both population health 
and the Greek health system. In addition, lack of action on critical aspects of care, such 
as communicable disease prevention, mental health strengthening, availability of good 
quality primary care and timely access to specialist services and pharmaceuticals pro-
duced major challenges to population health status.

The shock presented by the economic crisis helped to identify several areas that can 
help to strengthen health system resilience. These are 1) adequate funding, 2) com-
prehensive health coverage and low levels of out-of-pocket spending, 3) presence of 
countercyclical mechanisms or reserves to protect funding in the short-term, 4) ability 
to invest in cost-effective services, 5) expertise to direct reforms, and 6) political will. 
From a health policy perspective, the differing country responses demonstrated that 
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there are options. Where the right mechanisms are in place, health spending does not 
need to fall, and where it falls, cuts can be targeted towards services with least cost-
effectiveness. However, the availability of these options depends on preparedness in the 
aforementioned six areas.

This thesis presents the short-and mid-term impacts of the economic crisis in the 
countries most affected. Future research could focus on the effects of the long-term aus-
terity measures on population health, as well as on quality of and access to healthcare.

General discussion 23



24 Erasmus Medical Center Rotterdam



Samenvatting

De financiële crisis die in 2008 ontstond en zich verspreidde naar bijna alle delen van de 
wereld was het resultaat van een reeks diepgewortelde economische ontwikkelingen, 
waaronder de deregulering van de financiële sector, het creëren van stimulansen om 
buitensporige risico’s te nemen en de accumulatie van risicovolle activa door banken. 
De schade aan de wereldeconomie was enorm en de totale kosten zijn niet te overzien. 
Het bruto binnenlands product (bbp) van de Europese Unie (EU) daalde in 2009 met 
4,3%, met een tweede daling van 0,4% in 2012. Onder druk van grote internationale 
organisaties, waaronder het Internationaal Monetair Fonds (IMF), de Europese Unie en 
de Europese Centrale Bank stelden veel Europese landen bezuinigingsmaatregelen in. 
Economische schokken op deze schaal en van deze diepte hadden grote gevolgen voor 
nationale begrotingen, waaronder de budgetten voor gezondheidssystemen. In som-
mige landen van de EU had de crisis een groter effect op de economie dan in andere 
landen. De economieën van landen in de Baltische regio, bijvoorbeeld Estland, Letland 
en Litouwen, hebben zich snel hersteld. Andere, waaronder die van Griekenland en 
Portugal, moesten door internationale kredietverstrekkers, en onder hun voorwaarden, 
worden gered.

Europese landen bieden een unieke gelegenheid om de effecten van de financiële 
crisis te bestuderen. Zij worden gekenmerkt door soortgelijke waarden en culturen, zij 
bevonden zich voorafgaand aan de crisis in vergelijkbare economische situaties, en als 
leden van de Europese Unie zijn zij onderworpen aan dezelfde supranationale wet- en 
regelgevingen. Toch blijft hun gezondheidsbeleid grotendeels een zaak van nationale 
verantwoordelijkheid, aangezien overheden de bevoegdheid hebben behouden voor 
de organisatiestructuur, de regeling van de governance, en de mate en manieren van 
financiering en kostendekking. Deze verschillen betekenen dat landen variëren in hun 
vermogen om schokken te weerstaan, zoals die van een economische crisis. De speci-
fieke doelstellingen van dit proefschrift zijn als volgt: het beoordelen van de gevolgen 
van de economische crisis van 2008 voor de volksgezondheid; het beoordelen van de 
impact van de crisis op de gezondheidssystemen; en het identificeren van responsen die 
landen helpen de stabiliteit van hun gezondheidssystemen te handhaven en veerkracht 
te bevorderen.

Dit proefschrift is een samenbundeling van wetenschappelijke rapporten die als 
gemeenschappelijk thema hebben de impact van de financiële crisis, de recessie en 
het bezuinigingsbeleid op de volksgezondheid en gezondheidssystemen. Het geeft 
een overzicht van de bestaande literatuur en een aantal oorspronkelijke analyses van 
gezondheidsbeleid, bevolkingsenquêtes en sterftegegevens in geselecteerde Europese 
landen. De kern van dit proefschrift bestaat uit twee delen. Deel I bestaat uit vier hoofd-
stukken die zich richten op de algemene impact van de crisis in Europa. Hoofdstuk 2 
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beschrijft de achtergrond van de financiële crisis, geeft een overzicht van literatuur over 
het verband tussen recessies en gezondheid, presenteert eerste responsen van landen 
binnen de Europese regio van de WHO en schetst de inhoud van de economische aan-
passingsprogramma’s in Griekenland en Portugal. Hoofdstuk 3 is een analyse van longi-
tudinale gegevens en onderzoekt   of het beleid voor ontslagbescherming een verzach-
tende rol speelde door mensen met een slechte gezondheid tijdens de recessie in staat 
te stellen aan het werk te blijven. Hoofdstuk 4 is een verhalende literatuurstudie over de 
effecten van de crisis op de gezondheid in geselecteerde landen tot 2015. Hoofdstuk 5 
is een tijdreeksanalyse van (door goede zorg) te voorkomen sterfgevallen in Europa en 
onderzoekt   of trends in vermijdbare sterfte zijn veranderd sinds het uitbreken van de 
crisis. Deel II bevat land-specifieke studies, in het bijzonder uit Griekenland, Portugal en 
de Baltische staten (Litouwen, Letland en Estland). Dit deel van het proefschrift belicht 
hun verschillende omstandigheden en analyseert de impact van specifiek beleid op 
volksgezondheid en gezondheidssystemen. Het proefschrift wordt afgesloten met een 
algemene beschouwing waarin de geleerde lessen worden samengevat en beleidsop-
ties worden gepresenteerd.

Ik constateer dat de financiële crisis in Europa grote bedreigingen voor de gezond-
heid heeft opgeleverd, maar tevens enkele kansen. Hoewel recessies risico’s voor de 
gezondheid inhouden, was uiteindelijk de wisselwerking tussen fiscale bezuinigingen, 
economische schokken en zwakke sociale zekerheid de oorzaak van crisissituaties in het 
gezondheids- en sociale domein in sommige Europese landen. Over het algemeen is het 
effect van de recessie op de volksgezondheid op de korte termijn grotendeels negatief 
geweest en manifesteerde dit zich in een verslechtering van de geestelijke gezondheid, 
waaronder zelfmoord, als ook in een toename van onvervulde behoefte aan gezond-
heidszorg. De negatieve impact van stijgende zelfmoordcijfers op de totale mortaliteit 
wordt gedeeltelijk gecompenseerd door dalende sterftecijfers door verkeersongeval-
len. Een belangrijk positief effect van de recessie - een reductie in risicogedrag in de 
algemene bevolking - leidt pas na jaren tot veranderingen in de mortaliteit en valt vaak 
samen met andere factoren die de gezondheid bepalen, waardoor het moeilijk is dit 
positieve effect te kwantificeren. Uiteraard is er geen recessie nodig om roken en alco-
holgebruik te verminderen: een slechte gezondheid voortkomend uit ongezond gedrag 
is te voorkomen door effectief intersectoraal beleid dat gericht is op het beschermen 
van de volksgezondheid, zoals maatregelen gericht op het beperken van alcohol- en 
tabaksgebruik. Om bovenstaande redenen moeten veranderingen in totale mortaliteit 
die samenvallen met recessies worden geïnterpreteerd in de context van bredere 
epidemiologische veranderingen en veranderingen in gezondheidssystemen. Echter, 
veranderingen in de (door goede zorg) te voorkomen sterftecijfers, en vooral verande-
ringen die wijzen op omkeringen in reeds lang dalende trends, zijn zorgwekkend omdat 
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zij kunnen wijzen op een verslechtering van de toegang tot of de kwaliteit van zorg 
tijdens de crisis.

De crisis heeft uiteenlopende gevolgen gehad voor verschillende Europese landen 
en ook hun gezondheidsstelsels waren niet in gelijke mate voorbereid om de gevolgen 
hiervan te weerstaan. Griekenland was het meest opvallende geval, waar de econo-
mische crisis grote consequenties heeft gehad voor zowel de volksgezondheid als het 
Griekse gezondheidssysteem. Bovendien heeft het gebrek aan actie op cruciale onder-
delen van de zorg, zoals de preventie van overdraagbare ziekten, versterking van de 
geestelijke gezondheidszorg, beschikbaarheid van hoogkwalitatieve eerstelijns zorg en 
tijdige toegang tot gespecialiseerde diensten en geneesmiddelen, geleid tot een grote 
problemen voor de volksgezondheid.

De schok van de economische crisis heeft bijgedragen aan het identificeren van 
factoren die belangrijk zijn voor de veerkracht van een gezondheidssysteem. Dit zijn 
1) voldoende financiering, 2) een uitgebreide dekking van de gezondheidszorg en een 
laag niveau eigen bijdragen, 3) de aanwezigheid van anticyclische mechanismen of 
reserves om de financiering te beschermen op de korte termijn, 4) het vermogen om te 
investeren in kosteneffectieve zorg 5) deskundigheid om hervormingen door te voeren, 
en 6) politieke wil. De uiteenlopende reacties van landen op de financiële crisis toont aan 
dat er opties zijn op het gebied van gezondheidsbeleid. Waar de juiste mechanismen 
aanwezig zijn hoeven zorguitgaven niet omlaag te worden gebracht, en waar zij moeten 
dalen, kunnen bezuinigingen worden gericht op diensten met minimale kosteneffecti-
viteit. De beschikbaarheid van deze mechanismen hangt echter af van paraatheid op de 
bovengenoemde zes gebieden.

Dit proefschrift presenteert de korte en middellange termijn effecten van de economi-
sche crisis in de meest getroffen landen. Toekomstig onderzoek zou zich kunnen richten 
op de lange termijn effecten van bezuinigingsmaatregelen op de volksgezondheid en 
op de kwaliteit van en toegang tot gezondheidszorg.
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