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Background: Health in Greece deteriorated after the recent financial crisis, but whether this decline was caused by
the recent financial crisis has not been established. This article uses a quasi-experimental approach to examine the
impact of the recent financial crisis on health in Greece. Methods: Data came from the European Union Statistics
on Income and Living Conditions survey for the years 2006–09. We applied a difference-in-differences approach
that compares health trends before and after the financial crisis in Greece with trends in a control population
(Poland) that did not experience a recession and had health trends comparable with Greece before the crisis. We
used logistic regression to model the impact of the financial crisis on poor self-rated health, controlling for
demographic confounders. Results: Results provide strong evidence of a statistically significant negative effect
of the financial crisis on health trends. Relative to the control population, Greece experienced a significantly larger
increase in the odds of reporting poor health after the crisis (odds ratio, 1.16; 95% confidence interval, 1.04–1.29).
There was no difference in health trends between Poland and Greece before the financial crisis, supporting a
causal interpretation of health declines in Greece as a result of the financial crisis. Conclusion: Results provide
evidence that trends in self-rated health in Greece worsened as a result of the recent financial crisis. Findings stress
the need for urgent health policy responses to the recent economic collapse in Greece as the full impact of
austerity measures unfolds in the coming years.
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Introduction

The effect of economic recessions on health has attracted recent
attention as a response to the recent financial crisis. Previous

studies suggest that conditions that intensify during recessions
such as unemployment, involuntary job-loss and job insecurity
have a negative impact on health.1–7 Although evidence is inconsist-
ent,8,9 other studies suggest that mortality decreases and physical
health improves during economic recessions.10–15 Evidence on the
impact of the 2009 recession in Europe is yet to come, but a recent
study suggests that there has been an increase in suicides and a
decrease in road accident deaths in Europe.16

Most European countries were in recession for <12 months, while
Greece has faced a prolonged crisis with unemployment rising
steeply in 2010 and 2011,17 showing poor prospects of immediate
recovery. In a recent study, Kentikelenis et al.18 examined the health
impact of the recent financial crisis in Greece and concluded that
between 2007 and 2009, there was an increase in rates of poor
self-rated health and unmet care. Their analysis provides an inter-
esting and useful first glance at the impact of the economic crisis on
health in Greece. However, their analysis relies on a single
comparison of rates of health problems between 2007 and 2009 in
Greece without a control group comparison, making it impossible to
distinguish autonomous health trends from true declines in health
causally attributable to the financial crises. In addition, their findings
partly contradict evidence from some studies that overall mortality
tends to decrease and physical health tends to improve during
economic recessions.10–15

In this article, we applied a difference-in-differences (DID)
approach, a quasi-experimental technique that explicitly introduces
a control group to advance the study of Kentikelenis et al. This
estimation technique compares outcomes in the ‘treatment group’
before and after the financial crisis with pre- and post-treatment
outcomes in a predefined control group.19 This is preferred to

examining health trends in the treatment group only, an approach
potentially confounded by secular trends unrelated to the financial
crisis. Assuming common trends in health before the crisis between
the treatment and control groups, the DID estimator uses the control
group to subtract out trend effects, to isolate the impact of the
financial crisis on health trends.

Methods

We reanalysed data from the European Union Statistics on Income
and Living Conditions (EU-SILC) for the years 2006, 2007, 2008
and 2009 for Greece20 using a DID methodology. This approach
is based on a comparison of trends in health between Greece and
a pre-determined control population that was not exposed to the
financial crisis in the same period, but that can otherwise be
assumed to have comparable underlying health trends to Greece.
The control population needs not be identical to Greece. However,
the DID approach assumes that health trends (rather than levels) in
the control population would have been equal to those in Greece
in the absence of the crisis. This is known as the common trend
assumption. We identified Poland as an appropriate control group
for two reasons. First, Poland was the only EU country that
experienced positive economic growth rates throughout the study
period.21 Second, analysis of the EU-SILC data confirmed the
common trend assumption between Poland and Greece in the
years before the crisis. To test the validity of the common trend
assumption, we estimated trends in self-rated health in Poland and
Greece before the financial crisis. If the DID approach is valid, there
should be no difference in trends between the two countries in the
period 2006–08.

The data for the analysis come from the EU-SILC.22 The main
purpose of EU-SILC is to provide nationally representative,
comparable, cross-sectional as well as longitudinal data on
income, poverty, social exclusion and living conditions of the
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population residing in private households and aged �16 years. Most
countries have adopted a two-stage stratified probability sampling
for the data collection, whereas Greece uses a sampling of
households, and Poland uses a sampling of dwellings/addresses.
For this study, we used repeated cross-sectional data for Poland
and Greece for the years 2006–09. The average household response
rate in 2008 was about 90% in Greece and 85% in Poland.23

Our analysis focuses on self-rated health because it is plausibly
more sensitive to short-term shocks than other health outcomes
such as chronic conditions and disability. Self-rated health was
measured by asking respondents to rate their health on a 5-point
scale. We distinguished between individuals who claimed that their
health was ‘bad’ or ‘very bad’ vs. those who claimed that their health
was ‘fair’, ‘good’ or ‘very good’. Using logistic regression, we
compared the odds of poor health after the beginning of the
financial crisis (2009) with the odds of poor health before the
financial crisis in Greece and subtracted this difference from the
equivalent change in health before and after the crisis in Poland
(the control population). The key outcome of the study is
self-rated health. The effect of interest is captured by the interaction
between the financial crisis year (2009) and country, namely the DID
estimate. We controlled for a set of potential confounders including
age, sex, marital status, degree of urbanisation and educational level,
in the same manner as in the study by Kentikelenis et al.18 These
confounders were chosen because they were potentially associated
with health and differed between the two countries. Marital status
and degree of urbanization may not only be confounders but also
mediators, as they may themselves be influenced by the economic
downturn. However, results remained unchanged in models that
excluded these variables. We therefore present only results from
models that controlled for all potential confounders.

To assess the robustness of our findings, we also compared health
in 2009 with health in the year 2006, to exclude any possible early
effects of the crisis in late 2008. Analyses were conducted in Stata/SE
11.2 with and without appropriate sampling weights.

Results

Summary statistics of the two samples are presented in table 1.
Compared with their Polish counterparts, Greeks had on average

better health, were older, were more likely to live in intermediate
urbanized areas and had lower educational levels. These differences
emphasize the need for a DID approach that controls for differences
in levels, focusing only on comparing trends in self-rated health
between the two countries.

To test the validity of the common trend assumption, we first
estimated trends in self-rated health in Poland and Greece before
the financial crisis, based on DID estimates for the pre-crisis years
(table 2). DID estimates examine differential trends in the two
countries before the crisis, expressed as the interaction between
country and year. If the DID approach is valid, there should be no
difference in trends between the two countries in the period
2006–08. Odds ratios (ORs) for the year dummy, which corresponds
to the estimate of trends in self-rated health in Poland (the reference
population), suggest that the odds of poor self-rated health signifi-
cantly declined over time in this period. For example, the odds of
poor self-rated health declined by 7% [OR, 0.93; 95% confidence
interval (CI), 0.89–0.97] in Poland between 2006–07 and 2008.
Trends in self-rated health in Greece were not significantly
different from those in Poland, suggesting a similar decline in the
odds of poor self-rated health in both countries before the financial
crisis. This is illustrated by the interaction between country and year
(the DID estimate), and for several sets of comparisons including
2006–07 vs. 2008 (OR, 1.03; 95% CI, 0.95–1.13), 2006 vs. 2007 (OR,
0.98; 95% CI, 0.89–1.09) and 2007 vs. 2008 (OR, 1.04; 95% CI,
0.94–1.15). These findings confirm the common trend assumption
and suggest that in the years leading to the financial crisis, both
countries were experiencing a decline in the odds of poor self-
rated health.

Table 3 presents DID estimates examining differential trends
between the two countries for the full period 2006–09, 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
continued to experience declines in the odds of self-rated health
after the financial crisis, Greece experienced significantly less favour-
able trends than Poland. For example, while the odds of poor
self-rated health declined by 10% (OR, 0.91; 95% CI, 0.86–0.95)
after the financial crisis in Poland, there was a significant positive
interaction between trend and country (OR, 1.16; 95% CI,

Table 1 Summary statistics of EU-SILC data from Greece and Poland pooled for the period 2006–09

Greece Poland t-test P-value

n % n %

N 54 120 100 136 952 100

Bad or very bad self-rated health 5715 10.56 23 133 18.00 �39.970 0.000

Age 39.931 0.000

17–25 6296 11.63 23 977 17.51 �31.767 0.000

26–35 8393 15.51 21 791 15.91 �2.178 0.029

36–45 9168 16.94 20 612 15.05 10.263 0.000

46–55 8591 15.87 26 505 19.35 �17.712 0.000

56–65 7232 13.36 18 921 13.82 �2.595 0.010

Over 65 14 440 26.68 25 146 18.36 40.608 0.000

Male 25 975 48.00 64 858 47.36 2.512 0.012

Married 33 868 62.58 77 918 60.62 7.862 0.000

Urbanisation (1 highest, 3 lowest) 54 120 136 952 �2.232 0.026

Densely populated area 19 780 36.55 47 043 34.35 9.081 0.000

Intermediate area 6227 11.51 20 361 14.87 �19.146 0.000

Thinly populated area 28 113 51.95 69 548 50.78 4.582 0.000

Education (level: 1 lowest, 5 highest) 52 268 128 218 �44.931 0.000

Pre-primary education 1939 3.71 2754 2.15 20.022 0.000

Primary education 17 511 33.50 24 529 19.13 69.541 0.000

Lower secondary education 6467 12.37 7392 5.77 50.077 0.000

Upper secondary education 15 255 29.19 72 428 56.49 �100.000 0.000

Post-secondary non-tertiary education 2087 3.99 4935 3.85 2.646 0.008

Tertiary education 9009 17.24 16 180 12.62 28.189 0.000
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Table 2 Test of the common trend assumption: DID logit regression-based ORs before the financial crisis (2006–08)

OR and 95% CI (weighted) OR and 95% CI (unweighted)

2006–07 vs. 2008 2006 vs. 2007 2007 vs. 2008 2006–07 vs. 2008 2006 vs. 2007 2007 vs. 2008

DID estimate
(country�
year dummy)

1.032 (0.945–1.127) 0.984 (0.887–1.092) 1.039 (0.938–1.152) 1.055 (0.943–1.180) 0.963 (0.847–1.095) 1.075 (0.944–1.224)

Country (Greece) 0.283* (0.268–0.299) 0.287* (0.266–0.309) 0.280* (0.260–0.302) 0.285* (0.267–0.304) 0.291* (0.265–0.319) 0.279* (0.254–0.307)
Year dummy 0.932* (0.895–0.970) 0.950** (0.908–0.994) 0.956*** (0.913–1.002) 0.935* (0.892–0.980) 0.950*** (0.902–1.001) 0.959 (0.908–1.013)
Agea 1.081* (1.079–1.083) 1.081* (1.079–1.084) 1.080* (1.077–1.082) 1.080* (1.077–1.082) 1.080* (1.077–1.083) 1.080* (1.077–1.083)
Age �65a 0.675* (0.638–0.714) 0.663* (0.619–0.710) 0.695* (0.648–0.745) 0.669* (0.626–0.714) 0.661* (0.611–0.715) 0.683* (0.629–0.742)
Male 1.017 (0.982–1.053) 1.002 (0.961–1.045) 1.022 (0.979–1.067) 1.056* (1.014–1.101) 1.035 (0.985–1.088) 1.065** (1.011–1.122)
Married 0.743* (0.717–0.771) 0.752* (0.719–0.787) 0.730* (0.698–0.764) 0.716* (0.685–0.749) 0.726* (0.688–0.765) 0.704* (0.666–0.745)
Degree of

urbanisation
0.976** (0.957–0.995) 0.982 (0.959–1.005) 0.967* (0.944–0.990) 0.985 (0.963–1.007) 0.99 (0.964–1.017) 0.982 (0.955–1.010)

Education level 0.761* (0.750–0.773) 0.765* (0.751–0.779) 0.759* (0.746–0.773) 0.751* (0.738–0.764) 0.754* (0.738–0.769) 0.751* (0.736–0.768)
Observations 136 720 91 550 89 780 136 720 91 550 89 780

aAge indicates the effect of an additional year of age; age �65 indicates whether the respondent is 65 years old or older and accounts for
differential age effects before and after age 65.
*P < 0.01, **P < 0.05, ***P < 0.1.

Table 3 Difference-in-difference logit regression-based ORs: change in self-rated health after the financial crisis in Greece relative to Poland
(control population)

OR and 95% CI (weighted) OR and 95% CI (unweighted)

2006-08 vs. 2009 2006 vs. 2009 2006-08 vs. 2009 2006 vs. 2009

DID Estimate (country� financial crisis dummy) 1.157* (1.042–1.286) 1.156** (1.018–1.314) 1.097** (1.012–1.190) 1.098*** (0.993–1.214)

Country (Greece) 0.290* (0.275–0.306) 0.291* (0.265–0.319) 0.283* (0.271–0.296) 0.282* (0.262–0.304)

Financial crisis dummy 0.906* (0.865–0.950) 0.865* (0.818–0.913) 0.908* (0.874–0.945) 0.866* (0.826–0.907)

Agea 1.079* (1.077–1.081) 1.079* (1.076–1.082) 1.080* (1.078–1.082) 1.081* (1.078–1.083)

Age �65a 0.681* (0.643–0.722) 0.677* (0.624–0.735) 0.691* (0.658–0.726) 0.684* (0.638–0.734)

Male 1.054* (1.016–1.094) 1.044 (0.992–1.099) 1.021 (0.991–1.052) 1.02 (0.978–1.064)

Married 0.710* (0.682–0.738) 0.715* (0.676–0.756) 0.738* (0.715–0.763) 0.747* (0.713–0.781)

Degree of urbanisation 0.985 (0.965–1.005) 0.988 (0.961–1.016) 0.980** (0.964–0.997) 0.994 (0.971–1.018)

Education level 0.751* (0.739–0.762) 0.751* (0.735–0.767) 0.757* (0.747–0.766) 0.755* (0.742–0.769)

Observations 180 486 90 706 180 486 90 706

aAge indicates the effect of an additional year of age; age �65 indicates whether the respondent is 65 years old or older and accounts for
differential age effects before and after age 65.
*P < 0.01, **P < 0.05, ***P < 0.1.

Figure 1 Difference-in-difference logit regression-based ORs: trends in poor self-rated health after the financial crisis in Greece relative to
Poland separately for men and women, 2006-2008 vs. 2009. Note: ORs are from a logistic regression that controls for age, sex, marital status,
degree of urbanisation and educational level. Data are from the EU-SILC, 2006, 2007, 2008 and 2009 waves. Sample included people aged
�17 years. Lines correspond to the 95% CI. Detailed results are presented in Supplementary Tables SA1 and SA2

Health trends in Greece in relation to the financial crisis 3 of 5

 at B
runel U

niversity on February 18, 2013
http://eurpub.oxfordjournals.org/

D
ow

nloaded from
 

http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckt020/-/DC1
http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckt020/-/DC1
http://eurpub.oxfordjournals.org/


1.04–1.29), indicating less favourable health trends in Greece as
compared with Poland after the financial collapse. Similar DID
estimates were observed when comparing 2006 and 2009 (OR,
1.16; 95% CI, 1.02–1.31).

Figure 1 shows DID estimates separately for men and women.
Although DID estimates were not statistically different between
men and women, the crisis had a particularly negative effect on
the health of men (OR, 1.20; 95% CI, 1.03–1.40). Among women,
there was also an indication of less favourable health trends in
Greece than in Poland, but effects were smaller and did not reach
conventional statistical significance levels (OR, 1.12; 95% CI,
0.97–1.29).

In sensitivity analyses, results from models that did not incorpor-
ate sampling weights differed slightly but showed overall a similar
pattern as estimates from weighted models (Supplementary tables
SA1 and SA2). In addition, for robustness, we estimated models
including interactions of country and gender with all demographic
variables (Supplementary table SA3). Results on the detrimental
impact of the financial crisis on health trends in Greece were
consistent with those of the baseline model.

Discussion

Prior studies have found that economic recessions are associated
with improved physical health and lower overall mortality,
but higher suicide rates.10–14 Based on a DID approach, we
found empirical evidence that the recent financial crisis had a
negative impact on self-rated health trends in Greece. These re-
sults support earlier findings suggesting that health has deteriorated
in Greece during recent years18,24 but further strengthen the
conclusion that unfavourable health trends appear to be indeed
attributable to the financial crisis, and not only to autonomous
health trends.

Two overall explanations can be provided for our results. Our
results may be driven by changes in physical health. The financial
crisis may have led to reduced access to care, in turn leading to
physical health deterioration. The economic crisis may have also
increased the prevalence of risk behaviours such as excessive
alcohol use, potentially leading to worse physical health.25 In
addition, the recession may have increased stress, which could
have directly influenced health outcomes. An alternative explan-
ation, however, is that declines in self-rated health primarily
reflect changes in mental health as a result of the crisis.
Self-rated health is a generic measure incorporating elements of
both physical and mental health, and the latter may be more
responsive to economic shocks in the short-term. This is
consistent with findings from recent studies that suggest that
from all causes of death influenced by economic cycles, suicide
appears to be the only cause that consistently increases during
economic recessions.15,16 Our results may thus reflect the strong
impact of the financial crisis on mental health, rather than the
direct effect of the crisis on access to care, behaviour or other
determinants of physical health.

Recent studies confirm the dominance of negative mental health
effects in response to the recent economic downturn. Particularly
among men, the recent economic downturn in Europe and the USA
has led to a significant increase in suicide rates26,27 and a worsening
of mental health outcomes.28,29 Part of the effect of the recent
recession might reflect the direct effect of individual unemployment
on mental health. Unemployment may not only lead to a substantial
loss in earnings,30 but it may also influence mental health via several
non-financial pathways such as chronic stress, reduced social inter-
action, decreased self-esteem and social recognition31 and increased
prevalence of smoking, drinking and physical inactivity.32 Notably,
however, evidence from the recent economic downturn suggests
that worsening mental health may not only be attributable to
increased unemployment, as mental health appears to worsen also

among those in employment.28 The recession may thus also
influence mental health through other mechanisms such as job
insecurity and general anxiety associated with economic
instability.33,34

Interestingly, some studies suggest that, in the UK, the recent
economic downturn led to worse mental health outcomes among
men only.28 Previous studies have also found stronger effects of
economic downturns on suicide among men, while effects for
women are generally weaker.26 In stratified models, we found that
effects of the financial crisis in Greece were indeed stronger and
significant among men, while weaker and non-significant effects
were observed among females. A possible explanation is that un-
employment and job insecurity have had larger effects on men’s
mental health,28 particularly in Greece, where males still have
higher labour force participation than females.35 However, DID
estimates were not statistically different, and CIs overlapped
between men and women. Further research is required to examine
to what extent men and women responded differently to the recent
economic downturn in Greece.

This article is not without limitations. Some important variables
could not be included in our analysis owing to lack of available data.
For example, behavioural risk factors or early life conditions could
have influenced self-reported health outcomes. In addition, there is
the possibility of differential response bias or attrition between
countries. Although we cannot rule out that this may account for
some of our findings, household response rates were relatively high
and similar between the two countries (90% for Greece, 85% for
Poland).

In conclusion, using a DID approach, we found empirical
evidence that the financial crisis had a negative impact on trends
in self-rated health in Greece. After 2009, Greece experienced
even higher unemployment rates (from 8.9 in 2006 to 19.2%
in 2011) and the economy shrank at a rate of 6.8% in 2011.35

This suggests that the full impact of the crisis on health might
be yet to come as austerity measures unfold in the coming
years. Findings may apply to other countries in similar financial
circumstances and stress the need for urgent health policy
responses to the recent economic collapse in Greece and the
European region.

Supplementary Data

Supplementary data are available at EURPUB online.
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Key points

� Previous findings on the effects of financial crisis on health
are inconclusive. According to some studies, conditions that
intensify during recessions have a negative impact on health,
while others suggest that mortality decreases and physical
health improves during economic recessions.
� Evidence from the recent economic crisis in the EU is

limited, while previous studies are hampered by the lack of
a control group or individual panel data.
� This study contributes to the literature by providing an

innovative methodological approach (DID estimation) to
study the impact of the recession on health in Greece.
� We find strong empirical evidence that the financial crisis

has had a negative impact on trends in self-rated health in
Greece.
� Findings stress the need for urgent health policy responses to

the recent economic collapse in Greece as the full impact of
austerity measures unfolds in the coming years.
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